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Durng the abseiw in En gland of the Editor, Proft.qeO
Henry 2'. Bovey, communicalions, ec., re1aeing to, the
Bdieirial Depaît ment shouid be addrsed t. R. W. BooDLx,
21 McGill College Avenue, Montrcal.

TAc Edtor dots nlo£ hold 1tr4ef retpon.ibk for opinions expre ssd
by his correspondents.

Xo nofte witt be laken of anonymous communications.

TRE INFLUENCE 0F SCIENCE UPON
ILITERATURIE.

lIr R. W. BOUnLE.
Ever since Platos days something like antagonism

bas existed between science and literature. Soinetiniea
influencing one another, an; in the present age, at other
tunee oe hma reigned supreme te the e teluBion of the
other. go that, though one would suppose that thero
aboula flot exiat ini the nature of things sny antagon-
lm between the true and the beautaful, there is stili

mueh truth in the old saying of Pllate, Ilthere iB a
tjllrrol of long standing between philosophy and
puetry "-for philoeophy occupied in hie day the Èosi-
tien now filled by what wvu terni Science.

At the present moment science may lie said to bo
definitcdy in the a8cendency. It threaten8 to, excinde
literature fromn the curriculum of echools. As the oh.
juel. lessoxi it dlairas precodence of the 8tory booki as t
mnoans of moulding the growing intellect of the child.
Botwcen two rival sohools of historienas, the one led
by Profeesrs Seeloy an& Stubbs, the other by Profès-
iur Bryce and eppealing to the great namea of Macaulay
a"d Carlyle, a battie le being fought in our own days
fvr the possession of the field of Hietory ; the new
critical achool aimaing'et converting Hlistory frora a
brandi of iàterature into, a Science. In his "ecent
*RIecoilections," Renan declarea himaeîf againet the

sLudy of History upon auy terme. IlIt is by chenue..
try at one end and by aetxonomy et the other, ana e-
pucially by general physiology, that we reelly graep
tite secret of existence of the world or of God, wUich.
ever it may be called. The onc thing which I regret
18 Laving aelected for my atudy researchee of a nature
whlich will neyer force themeelve* upon the world, or

ho more than intoresting disertations upon a reality
whieh lbes vanisbed for oves,." Meanwhile Matthew
.Arnold urges that, when mon l'bave duly takon in the

prpstion that their anceetor wae a'1 hairy quadrtiped
friee witi. a tail and pointed ea, prohehly ai-

horeal in hie habits,' thera will he found te aris an
invincible desire te relate this proposition te the.sense
within tiera for conduct and to the sonse for heauty.
But this, the men of science will net do for us, and
will hardly aven profess te do."

Whatever may lie the reeult of the rivalry between
the. two branches of knowledges, it ie interoeting te
observe the curions influence thiat science bs already
exercised over literature. I propose to eall attention
to a few instances of tis.

The professedl object of science baing the investiga-
tion of tho laws of existence, the discovery of fact ; the
wider cultivatien of science which marks our century
should naturaily resuit in hringing literature more
strictly in accordance w.ith the facts of nature. And
this we find te lie the case. The scientifie spirit as it
passea into literature ise hardly disguised hy the phrase
"«Truth te Nature," which lias exereised suai a potent
influerce upon fiction in prose P-d verse ever since
the days of Wordsworth. In his epoch-making P.ro-
face to hie "lLyrical Ballade," Wordsworth tell us the
objeet hoe proposed to hunseîf in the volume, viz.,
"lte choose incidente and situations froin common life,
and te relate or descrihe thon, througheut, s fer as
was possible in a selection of language, really used hy
men, and, et the saine tino, te throw over thein a cer-
tain colouring of imagination, whereby ordinary
thinge ahould lac presente te the mind in au unusual
aspect; aud further and above ail, te make thee inai-
dents and situations iuteresting by traciug in tien,
traly thougi net oetentatiously, the prinsry laws of
our nature.» And the spirit of which Wordsworth
was the leediug expenent lias beau the key-note of
umodern liteiature. To illustrate this in detail would
lie unnecessaxy. let the rssader, if ho wisies te satie-
fy hiniself, compare the impromptu songe in "lThe
Spmnieli Gypqy " with eimilàr songe in earlier literature.
The difference la atriking. George Mlo±'a songe ame
auci as a inntrel iniglit poeoibly iniprovise. Those
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of lier predeee'sora; are ulalioratu puins. Wlithuut
doubt btorattire lins gained un flic w hole front its oul>
mission to flic tcaclingiiS of the scienltific spirit. Yet tlic
rcsults haveaflot iii ail cases boau nis satîafautory as in
the works ef TJhîackeray .auid (eorgo Ehliot ; for Walt
Wliitnman and 7Zola are aise lîruducts of the Rcalistic
seîtool.

Aiîotlîar resuit of tha influence vi the sciontifie
spirit ta to ba fouîîtl in the strilter aîpplicationî of tho
laws of verso. Tiz la 15 irla iiovIliarO more Menti
test than tu tho dillthraîî butwvet tile inuoru lEu'glisli
sonnet axad tts ;îrodtes.-rs. Mt ona tinte acny puanti in
fourteen hlies wua8 eiititled to rnk as such. The son
n lias iiow to ba wvritten iii strict accordauce %vith
the laws of tlha bo8t ]tiliîit ,vuiietcerb. At, is natural,
the( strict application of law tu li language and
literatuire, likao Làiglmsh), reiiiarhabie fur iLs laiwlessness,
and disrcgard of fixed rule, lias resuiltad in ain artil!
cîitly, wliîch lias hll a vvrýV dttrior.iting affect lipon
literatuîa at tlic prosexît d .It %wili bc sufficiont to
rofor to flic Sonnets of 1). G. lUOssotti as au instance.
Titea attonipts, too, of 1%r. Svnaburne and others; tu
intruduco French furis of viurbe iinto tho Engiish ian-
guagoiig have hoan far froiti lîappý ini tieir resuit.

Plaas in no casa lias tho scientifie Spirit wvon
greator triimplhs than iii the change it lias effectud in
the mnihlr of translation froîti une languago imîto an-
other. Uneti uf the best sîîacintans of tranuslation in te
old style is Edw'ard 1"airfax's version of Ta.sso's '.o
rusalein D)eliveretl." It is delîglitful reading as an

pugent îva, but with Tasso's maanin.g thte greatest
libarties are t4îken. Chapinan %% ho oxecutod hie trans-
lation of Ilomer in te ieign of' Elizabeth shows no
scrtiple un sevcral occasionb aboutapnig a
single lino of the original iiîto soveral of hie own.
Macaulay's .joko abolit Rumer becoining Iltranslatad
in l>ope's bands is pruverbial. To the uld thcory oi
translation there is littie fcar of our ever returning.

Not only the exact meaning of the original bas to bo
presorvcd, but its unanner and spirit. In the case of
poatry, analogous inatres have te be solectcd. No one
lias donc botter work in reforming our theories of
translation than 31atthow Arnold %vhose lectures on
translating Iloîner were dolhvereti in 1,,61. M~ilman,
Conington, Bayard Taylor, Longfellow and Lewis
Campbell nxay bo mantioned as some of the unost suc-
cessiul ameng modern transIstors ; while Sewall's trans-
lation of the "Goorgies " and Rlobert B3rowninigs ver-
sion of thme "A-amemnon " are instances of the modern
theory puslied te, a ridiculous extremae.

VîîîAroy MO~îET o~ BEa.s-M.Mathieu, a French
experimeiîter, lias reeontly studied the vibrations of bells, con-
bitlering tîto case o! an ordlinan; bell ini îvich the tàit;kiiess in
any mntdiail inecases frein summnit to base. The essential
differences betweeai the vîbratory inoveniezît of a beil anîd iliat
of a Plnlle Plate is tliar, wlîile i the latter tha longitudinal or
taiigcntial inovement and the tratisvorse niovemnt area given
by independena. equations, the normai and taugential mi,-
tio, lt the fornier are gîrmicîî by three eqîmatiomis whieli are
flot independent. The pitch of tie nlotes o! a bell cices flot
change if the tlieknesq vies in theo saine relation througlîout
Avery part, silice the terns depending on the square of the
tlaih-iîluness mlay be neglected, nt lva-st for the graver parti ais. it
is impossible to construct a bell so oitnt it shtaîl vibrato ouly
nornîally, gnd wvith a hammer tue tangentiai vibrations are of
the saine order -as tlîe normal vibrationîs. A îînnciy tangential
motion cani be rcalized only witlî a spherical bell of constant
thickcness.

GENERAL SI'ECIFICÂTIONS FOR UR1)IN-
Alti MON 111GIV AY IJlUMJ>GES.

Ly J. A. L. WADaELL, C. E., IR A. St., MA. E.,
P>rof. If~ Civil Enùernrin lki o~vrsI f 'fokio,

Japan.
As the hoatiing ixnpii licth fellowirg sliecifications

are gcneral in tlîeir nxatura . tiy are intondod for
urdlenury moun hilîihay bridgea and are desig-netd te pro-
saint tu, parties intere8ted ini bridge construction, moea
especially Lîjosa ulionli hom fillla LIa re8ponsibility of
lattsng bridge contracta, wlîat in tlic %writer'g opinion
aie the requisites for a goed structture. T iao part of
tlioac spocifications relatiuig te tlia preportiening of
main mouilbora and datails ia in accordance witi the
writar'1s proviens papera on Il 11ridgo Pins-Their
Sizes and Btarîng,3e," IlA Systoni of ])esigning Iligha
way Býridges," .and '1 ltails in ()rdinary Ire» Bridges, ,
while the parts roltii to teste of niateriai is taken
freont Prof. Ir. . liovcy's excellent littie work on
"Applied Mclais' A fewy othor portions are

copied iront approved specifications.
By ordînary lîigliway brnidgas cru mnent simple trusa

bridges, liaving ne novai and pecular features, sucb as
a conibination of arches aîîd trussts, cantilovers, etc, !j»
short the bridges wIîici ea nîcetzi witlî ovory day ii
traveling tiironghi the United Statas. These specifi-
cations are genoral enougli in thoir nature to include
ail thte ordinary styles of trusg, but are more particu-
iarly applicable to tue Pratt and Linvili . which are
by far the most comme» tmuases for irera highway
bridges in Anierica.

Iliglîway bridges rnay bc divided into tbrto classef,
viz. . tboso for cntes anid thair sttbarbs wliich are sub-
jcled tu tîîo cunittunnapplication of lîeavy loads,
tliose for cîties and thair suburbs Nvhichi are subjectodl
to te occa.siviial application of lîoavy luads - and tiiose
for country roade, wliere the traffie is lighter. Lot us
cail these div isions clases A, B and C.
Live Load.- SI'FCIFICAneINS.

'%uving load per ,eiuare foot.

Classes A and B. i Clasi.qC

Il toSOý 100 1,ound . 80 pounds.
"0 Io IO 90 

go8

1.50 o S0 80 70

-100 toa 7W *'0

3W '.o.00 60 "50

I.ead Lutid.-The deai load is to includo the wevight
of a1l the iron and wood in the structure excapting
thoso0 portion$ rosting diWcctly on the abutxnonts, and
whoeo weights do flot afFect the stresses in the trusses ;
aeo, if neeessary, an allowance for snow, mud, Pavin-g

or any unusual fixed load, thiat in'ay ever be placed
upon the bridge. Pine lumber iq Imqumed to weigh
two and a haif lhs. par ft. C. m. and oak luinher four
and a third Ib8. per foot. C. m. Shotild in any bridge
of, or bolow, tvwo litîîdrcd feot tspan the calcuiated
dead ioad differ more than soyen par cent., or in any
bridge aboya twe hnndred .foet span more than four
par cent. frora that~ assumed, the calculations of stresses,
etc., are to be made over with a new assumsd dead
load.

lVind Pressure.-The wind preasure par square foot
v i

[dýugust, 1883.
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ifer bridges in unusuiahly expoeed aituatioii ie to ho
msumed a fifty Ibn. for sports of one liundred foot and
tînder, ferty-five ibq. for spas botween eue hundrod
and one huudrod and fifty feet, and« forty Ibo, for spans
abovo one hundred and fifty foot.

For bridges in positions not unuatually oxposed,
tiese numbors caui cadi ho diminishled by ton.

[ho total atrea oxposed te the iuid ie te hoe doter-
mined hy adding togother the arese of the Iloor, jois
'end loier lateral roda, sud tiic the ares of tho trues,
fiand.raii, hub plank, guard rail and tho rectangles
cireuin,,cribetl about tho ends of thp floor heains.

Lixtiinr Le,jiht of Span for Di)ffermil Cletir Roadx.
-ihe Maximum length8 of span for tise diUforent clear

roadways are te bo one htîndred and forty foot for
twelve foot roadways, one hiundred and ninety foot for
fourteon foot roaýdwyays, two hundrcd aud sixty foot
for sixteon foot roadwsys and thrae hundred and fifty
feot fur iiglitoon foot roadways. By « clear rccadway' is
mieant tise distance botveeni the muner edges of flic
Litter brace plates.

1 anii of Glear Hletdwaiy.-Tli lesat aliowahio
*clear beadway izi te boe foorteen fooet, unios Borno local
cousdoration cause tii nuinher te ho incroased. 13y
1 elear heeadiay ' is meant the vertical distance fronu the
upper face of the Ilooring te the lowest part of tho
iportai or ovorhead hracing.

Linaiting Le» ylt of Span for Poizy Trugses.-The

g-reate8b ailow'.ble longth of spart xussurod front contre
te centre of end pins, or, in case of rivottud connec-
tions at the shocs, betiveeu the intersections of tise

*contre linos of lower chord aud batter braces, je te ho
i sixty.fivo foot for pony trueses or bridges without over-

Iîead braciug.
1,ilttilly Delullt of Pony Trii8ses.-The greatest

allowvabio depth measured freont contre te contre of
*cliordéi for pony trusses witheut sida bracing is te hoe
jsix feet, and that for pony trusees with side bracing
nino feet.

.Lnihing Siopýe for flatter Braces of Pony Tru.m~es.
1-The loast allowahie siope for batter braces of pony
trusses je te hoe two horizontal te one vertical.

Lintiti:îg Le» qui of SIpat for Double Intersection
iBriîdges*.-iie loast allowahle dopth of spau meaeured
trein centre te contre of end pins, or in case of rivetted

ishoe-connectione, between tho intersections of the
centre linos of chord and hatter braces for double inter-
section bridges is te be one hundred aud fifty foot.

*Side Braces.-The leseit allowabie batter for sida
braces in pony truss bridges ie te be fivo inchies to
tlio foot, and ahl sido brAces are te bo nmade te rest
b oth tension and compression. In ne case are they
te have lus Ptrongtli than that of a Mi 2ý, =
1l) te foot angle iron.

Limiting .Sizes qf Séctioms.-No rode lesu than three-
quarters of an inch in diamoter are te o bcued in a
bridge. No chiannoIs les than five inehos in depth
are te ho used fur chords, batter brace or posts, or
iras than incises four in depth for lateral strute. No
bars less than one-haif inch thick are toi ho used
fur diagonale, nor any iren leus than onie-quarter
meih thick auywlice in the bridge.

Etprlaiision.-Any spart aboya fifty foot in length,

* ur ier i%.c.tigations coxcorning tbis iiatint Iength. 360
1ECoicomny in IlIighway Bridges;' in the lyroccedisgs of ticEnrireer,
Cub of l'hiladelpbia.

resting on stono, coucroe or iron foundatione,
shial bo providod wvith soutie mnesus of allowing the
bridge to oxpand and contract longitudinally wvitxftic
variations of texnporiturc ; and, in 8paus of fifty
foot and uuder, care muet bie takon c9poially when tho
bridge is orected in cold wentlier, te sec thiat tke et" no-
work of the abtîtnents will net provozît a littlo sliding,
of the shees.

Ânichorag.-At faut ono eud of ovory bridgo inutig
bo anchored to the founidatiens. If tho overturning
moment of' the groate3t ii~sunied wvinrl prfflsure ho more
than lîsîf the rosistin ë uîentoit of the %voiglht of tho
bridge, the latter inu8t bc tivehornil at thn rolier ond
also, but in suchi a inanner as iaot to interfero %vith the

Sliliig.- thli roller end of a hidgo, if the fric-

tional reaistanco to the 8liding of the shoo in the
dlirection of tix o Ingth of the rollers bo nlot more 1
than double the tendency to 8lide, produced by the 1
wind press.ure, a resistailce elluat to the diffeonce of ý
these two qutantities %vitlî a factor of safety of two
muet ho providod.

Uoiltillaolls Sliati4.-Excep)t in flic case of swing
bridges, consecutivo spans are int te bo mnade con-
tinuous over the points of support.

Utinbre.-Tho cambre of ail bridges mnuqt hoe sucb
that whlen they are seubjectod to thoir hieiviest loads,
the Middle point of the centre lino of the bottom, chordi
shall be at loast one inch above tlic lino jeining tho
centre of ond pins.

Vertical Sway Brciiog.-In ail deck bridges and
iii all througli bridges, wvhcre the dopthi front centre te
centre of chords is twenty-four feot or over, verti-
cal sway bracing is te, bar usod, sud is te be proportioneid
so as to carry ail the wind pressure concontratod at the
upper and intermediato panel points (if thoro ho inter-
mnediate struts), on thoc windward sida and at tho upper
panel point on the leoward sida to the lower panel
point on the leeward sida.

Portal Bruciii.-Thie portal bracing jm to bo pro.
portioned flot only to rosist tho direct thruet calsed by
tho wvind pressure, but sîso the hending caused by tho
stresses in the knee braciug, according to the rnethod
1given in ]Burr's worl, on «I Stresses in Bridge and Roof
Trusses." Portai etruts subjectedl te bonding mnust first
bo proportionoid for direct stress dlue te both. wind
pressure and tie initial tensions on the rods meeting
at tise end of the strut, and thon te their section muet
bo added sufficient area to resiet the bending.

Bezzding .Lffecl oie Pons& and flatter Braceg.-l3ut
the hcnding effect in tise pest.s and batter braces causod
by tise stresses iù thic intermediate struts or kneo
braces need net ho considered to, occur when tho bridge
is fully lesded ; s0 unless tho dead load stresses and the
bending together eall for more section than the dead
and live loads combined, the bonding in tnesa members;
May ho neglected.

Bending Effect on Lateral Strutr.-Nor ncod there
ho any boudin- supposed to ho caused by stresse& in
the kneos connecting uppe. or intermediate lateral
8truts to peets, as the use of theso knees may bo cen-
sidoed simply te prevent vibration, ani as, owing te
the fact that these struts resiet bending ini the planes
of their greatest dimensions, thore le already a surplus
of strength.

Stresses in Upper Laierai Stridis.-The etrens in the
upper laterai struts are to ho caiculûted for the 'wind

Iliglist, 1883.1
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pressure plus the isuma of the traits- rue caxnpocts of
te initial tensions iii the rods ineeting at ono end.

Zzz ,titi Teiiszo.-Tfo allow for tho stresses caused
in adj ustable iinebrs, the stress ini each suchà miember
is to bo inecased by the ainount given in the following
table:

0 le.5 tons. Il in......2.00 to002.
.0.'75 .. ........ 2.25

Il .. . 1.75 . . . 27

Square or flast bars are to receive the aliawance for
cquivalent rouind rois.

connectisoi for Laterailes -Whenover it be
possible the lateral rods af bath uper and Iower
sysqtems are to, ho connected directly ta the chard
pins. But if the rod exceed one and thrce.quarters
inches diatneter, bient ejes are not ta e emonployed.
Lower lateral rods are fnot ta ho attachied ta the floar
bossus unlosa the latter ho rivetted ta the posts. Ta
niako the lateral rods clear the joists, woodon lateral
struts resting, on the Iloor boams, and having, wroughit
iran jaws at their ends attached ta the chard pins, are
ta o oniployed for the joiste ta rest upon. These
ivooden 8truts are ta ho boltod every two or three foot
throughi the top flange af tho floor heain hy hiaif inch
boit£. Should the sizes ofi tho Isteral rode ho such as te
proeont the use of bent eyes, pins dropped vertically
throughi the jaws are ta bce îploycd.

Stresses in End Lncer La terl ,Sruts.-In. figurine,
the stresses in a lower latoral strut at the roller end of
a bridge the stress caused by the wind pressure is ta
Lie added ta the transverse component af the initial
tension in the end latoral rod, anti froin the sum is ta
Le substractod. the product af the pressure on the wind-
ward shoe, when the bridge is enmpty and suhjected ta
the greatest wvind pressure, by the co-efficientof frietion
of iran upan iran, wlîich is about 02,3 for this case.

Stilfenel .End Piiiela;.-In any panel ai a bridge,
where the longitudinal component; of the greatest
allowablo working stress ini the lower lateral rod ex.
ceeds the tension in tho lowor chori of that panel
caused by the dead load alano, the bottomi chord. ai
that panol must hoe nide ta resist bath tension aind
compression.

Where two channels are emiployed far the lower
chord section, the effective araa ai the wohs alone must
Le coulîtod upoil ta resist tension.

'ilýp C/zol and Iter Brace &loz.Tctop
chord and batter braces shall cansist ai two channols
with a plato above anid latticing belaw, the lattice bars
being rivotted together whoiro they cross. Droad lacizg
ivith tuo rivets lit eacli end may be subîtituted for the
latticing.

The top plates maust be of the saine section thruuglh-
out, the int;rease af îuction from the endî te the Muddle
beisîg obtamned by thickoning the %vobs oi the ch.înnels.

PusI Sections. --Poste are ta cansist ai two channels
wçith lattice bars rivetted tagethor wvhere tiîey cross, or
as in the, charde and batter braces, broad îîicing inay be
sub8tittuted for tihe latticing. Tite upper ends af the
poste may be oithier riffidly attached ta the upper chords
by plates or uiay ho hinged on the upper chord pins.

Upper Ldterl ,Strat Scctions.-Uppor lateral struts
are ta be fornied af twa ebannols bars lacod or latticed
and rigidly attachied at their oncle ta tho chiol:e.

Sectits of Bctrd.-Mheroeor practicable, te ratio
af is heidth ta depth. af bars is ta o bniado as nearly
as posaible oquai te one ta four.

1rorking Tensile Slressc.-Tlhe intensities af work.
ing stroses for irani in) tension in thse varions mnembers
are ta ho as given in the follow iig table:

%Workisig &tresses in
Meinber~.tons of 2,000" per sq. In,

Min diagonals and lower cizord bare.
Centre dingonat,,counters andi li, ver-

ticais.
F]Rnges of rolled beams.
Flanges of but boamâ (net soction.1
Litorsl rodq andi vibration ruds.
Boant hangers.

lus. A.
5.0

4.00
5.00
4.00

CuIas Bl ad U
0.25

5.00
0.00
5.00
7.50
4.00

li'orkilig Colllpressive Stressee.-For struts compased
af twa cliannels with plates or lacing- or latticing the
following formula are ta, ho used in finding the inten-
sities ai working compressive stresses.

For chiorde, batter braces and posta in bridges ai
clasa A.

P= andp P
H

4+-
20

For lateral struts in chus
niombers in classes B3 and C,
working stress,

H2

A and ail compressive
p) boing the întenaity af

Ieiîgtlc ai strut.

least diamieter of strut.

38,500 for twa fixed endis.
f= 38,500 for anc fixeti endi andi ene hingeti endi.

37,800 for two hingett ondii.

and C
5,920 for two fixoti endis.
3,0uO for one fixcd end andi one hingei eand.
1,900 fer twa hingeti ends.

Where I beama are eniplayed for intermediate lateral
struts or ond lower lateral struts, the intensities ai
working strosses are ta o found by dividing the ulti-
mate rosistances, as givon by the maker, by thse pro.
e t af the area ai the sections and the expression

so heLing the numbor ai diamoers.

For thse flanges ai rolled beains the intensities af
working conmpressive stress are ta Le taken equal ta
five tans for bridges ai clasa A, and six taus for
bridges ai classes B3 and C. For tihe flanges of built
Ïiearns tho intensitie8 ai wvarking caompressive stress are
ta ho taken equal ta four tans onthe grosa section
for class A, and five tans un the gross section for classes
B and C.

lForking Shearing and Bending ,Stres8es.-Tie in-
tensities ai working shearing stresses an pinla and riveta
are ta ho three tans for bridgea af clase A, and three
aud thiree-quartors tans for bridges ai classe B3
and C. ie intensities afi working bending stesses
on pins are ta bo seven and a liali tanse for bridges

[Angust, 1883.
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*of clas A, aud l ino anti t.true-uiglithis tous for
bridges of classes B andi C. For pins boionging wholly
to il tho tra systois in bridges of oither ciasq, the Ill'ttrnsity of workiîîg bending Stresa illay ho taken equai
tu cevoîî and a quarter tons.

WVliere steel pina are enpfloy-d tho intonsity of work-
iuîg hondling stren nimuet not bo taken greator th'an
tvelvu tous for bridgss of clas A, or fiftcon tons
for bridges of clause B and 0, unlins special ex-

*periinonts on the steel u8ed 8howv ai greator ultiinînte
resistane than sixty tons pur square inch, in wvhich

*Cil-tu a factor of five inay ho used for chas A and a
factor of four for classes tl and C.

.-:"s of Uipper Lcdterctl Rads.-In niany cases the
stresses in the upper latteral systoens in throughi brid.
gos or tlie iowor interai 3yatelli in dock bridgea

fcail for sections nf rode whielî wouid ho practically
1te smil ; the imnite f1or the diametors of the eud
rodu iii sucla cases aire to ho takon fromi the following

*table:

1>sasnter ut end rod. ierglh or s 3part,
lin.front to

in. 60 in.
i60 Sin. 80"

1" 80" 100"
100 " 140

il 140 " 1,0"
il" 170" 2w0

Hip Vrdrieals.-..llip verticale in bridges of ciases
A and B' are te bo proportioned for a live load of ono
lîundred pounds par square foot, and those of cass
C for a livo load of eighty pondifa per square foot,
irrespectivo of the length et s pan.
1Stiffened Hilp lUcrUcals ini Pony Treeses, Trussng....
Iiîp veitîcais in pony tresses are to bo e9tiffsned so as
to resist compression. In these niembere and in the
pofis of emnai pony truas bridges, werthore e au
oxceas of streng1th, trussing nîiay bo used, but in ne
other case.
i(jpset Iod.-Middle panel diagonals, countors,

later,îl rads, vibration rode, and ail other adjustable
irtds ara te have thoir ends enlarged for the screwr-
threads according to file table given on pages 126 and
127 of " Carnegir's Pooket companion."

Afliu un Diniensçions qf Cliord and Bat tsr Brace
Plite.'fle niinimumn dimensions for the top plate
In top.chords or batter braces are to bo takun froin the
folloiving table. Should tise widtlî exnploycd exceed
that givon in the table by front forty to sixty par cent ,
tIse tuicknes mnuet ho incroassd by onesixteenth of
an insch ; if ft excoed froin sixty te eighty per cent.,
thî, tlîickness muet be increased by ono-eigltofa
inch. ltofa

1'ussih 3.Can in. 1b'ncs Mitn. IVidal.

C"7 in.

7""

10"S 12r'
12" 5

(To be continued.)

ON THE SINKING 0F TWO SHAB'TS AT MAUSDV.N.
P'OU I'IE WHITBURN COAL COMPANY.*

DY JOlII DAULIsSI, If. IN.,T. C.5X.
it hia. long beus kiiown that the North ot Engiaud ceai 8.1<1

extonds uuîder the sen ont the consts of Northumstberland ane~
Durhamn; bot aitîoîsgii rthe ceaI lias isouti %vorked un; to tise
caast lino at several points înany yea.ra ago, noe operattasîs Isad
been carried ont under tise sen on tile east coast et F",gland
until withiin tlîe lait tcw years.

Itecetîtly, lhoNever, icasca ef thse tider.sea cont havas beaus
negotiated by varions large Mnting corupanies froin thse Crown,
along nearly tic whole ieoast lino tront Newisiggen ont tise north,
*., Castle Eden on figeSenti[ (Page 2238, Fig. 1). Andac severai
places tSoali.trn alld i1,310o te tise Soutah, na MollNvw arniont
te the siortit ot Sunderland, and North Senton te the Norths et
Illytît) wiîere the existing pits %vere compsratively near thc
coast, tlîe %orkings have iqow been extendcd te a considerabie
distance tînder the ses. At otiser points. howavtr tise coal.
field under tlîe Boa cannot be recdîsd by asiy oxisting pits, and
and special pi:. will be necessary tor worktîîg these portions.

Ait i mportant Geologicai tenture of tisis dibtrict is the outeroli
et tise Permian rocks about inidway on ths conet lins ot this
ceai field, rit the moutit of tise River Tyne; tise Ccal-Measures,
winîch appear on thse surtftce botweeîî ts River Coquet, at tise
morthern extremnity ot tise ceai.tields, and tSis point, liere dip
liuder, atsd are overlaid by thse àfaguseiian Linsstouse as fiar as
thse southersn extretnity et thse field tit Castie Euden, netir wisiclî
poeint tlic coal.tild is again oerraid by the red mari et thse
Trias tormation. Tise diç et the magnesian beds being senth.
erly, they gradually incr aie in tbis direction, train a tisick.
nesà et a tew teet untier tise Priory at Tynenieutz tu uipwards
otdO0tfeetet Castle Eden (agA 228.9, Figs. 1, 2, alla3). Under-
iying the 31agnesion Liniestoise and atratified conformably
with it, and uncetormabiy witlî thse Coal-Meaaures, is a bed of
sand varying in tlîickness frani a tew inches ta 100 (set; ,ad
an quahity freint liard rock tu almust incuberont Band. This
beid is weil developed under the Friory rock at Tynemouta
( i g. 2), and in tue aailway cutaing at Ferryhili. -Wher. this
bied i. et et great thickitess au 1 et incoisercnt character, it lias
been thse Cause et a large eXPssidliture et Capital and time, at
mnsay et tise colliery sîukztîgs ini tii. sentIs sas: part et thse
Dnrham coal-t'aeid, antd noaabiy at the Murton Ceiiiery.i

A coissiderale area et subinarine coaI, extendine for a dis.
lance about titres miles :îti'ng the cest, iterrediàite between
thse town of Southt Shields and Sunderland, WR. acquircd by
cic Whitburn Ceai Company in 1873, togetiier with a portion
ot thse land ceai adjoliinig. Te %vin thia area it wus decaded te
sink tWo or mare :shafts isear ?dur8den, ât a distance et 500
yards sentis et the Soaiter l'oint Lîglstiouse and 400 yards
tront the sea. As thtse sisat:s hnd ta puas thraugh a consider.
able and uninown tisickîiebs et Liisie3tone, which always con-
tains large quantifie& et %çater, and as tise thicku ess aîad char.
acter et tus underlyimg Yeiiew Sand wvero aise unknewn, it
was trran thse outset auiip.ttecd chat difitculty Ieîiid bs encourt-
tered ini sinkiaig thsm ta tIns Coal-Measures, especially in pas...
îng througla tis Sanda. A prelinsinary beriug was inade, by

tig erditiary proeess, which provc'd tise tisickucsi et tho Litne.
storne te bo 340 test, and fortunately rte entire absence et the
Yellow ýaud at this point.

Thse saine generai arrangements whicia a tew yeara betore liait
bccîa succes(nly carricd eut by ilîie Autlaor at a similar sinking
at the adjaceiîtSs;lkswerts Calliery, tihe prapc'rty et tise .Marquis
cf loîsdoitderry, were tollowo&t it arsden. lit the first insitance
ia enigins (A. Fig. 5), witis two cyiidcrà each 48 incites in
diameter, capable ef bîîîsg Lcîoployed as a pumpsing engins
during sinking, and atterwards te be used tor winding or draw.
ing cail, was erecteti rt No. 1 pir. Thtis esugine is a duplicata
et tise aise erected at thte Siikswortit CollierY,2 and chiat crected
more reeenaiy at tua adjoisisug Bolan Coilicr. A second
cngine B, !saving te tivo cylitiders, ssci, 44 incites nit diaincter,
hercatter te be tîseti for driving tise ventlasmsg mtachino, was
aise arrangea tor puimîssg eut et No. 1 pst , and il tiaird and
amaller e:s1gina (C), witis twe cylinders eaci '26 incIses in diant.
eter, tor piniiipiiig ont et No. 2 pit. Thîis was intended te be
used as a tomsporary coal.drawing engine, ansd uitimatcly as au
underground hauling anîgine.

a ctpriîtctd feor tisa Proccedings et flic Inistitution oe ivil En-
sgncrà.

1 Nortis et Engiand Inatituto et Mlinistg Engincoe. Transactions
(185&-7), %,ol. v.c p. 43.

2 Norths et EnglisdInstitutaet f.tsing asid' Mechatical Engineer3.
Tramsactiens. vol. xxv.,.l. 201, sid vol. xxir.. p. 3. B3ulletini de la
ceociété dc l'industrie Minérale. 2c série. Toiue vi. 18#7,2e partie,
1). 411.
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Thela sîsîkrnng wasi comnaaasct 1oaa the, .'Srd of DJ'ecuber, 1874,
nuit at a deptla of 3.1à yards then watt'r.beilag siraturna walS
reaacled Lfeet hclow hsgli.wvater maark uf ordiaaary Sitring.
ltteus. Altur sîaiag a fel (eut fard aier, a large lecdur, arsajritig
ut ivataa- wab mset witla and. the finit set of lianaps was Paut ini.
Withl tfese esagisse 3,2uu gialluns of wuter were jiunîjaed paer
mnaute ;but at was Soulta foiazai liant the %valtr coulaifaut bu
successtul ly kept unîler by Lliase appliatuce. T lie etigintes lav.

Staff a larger surplus of puw'~er, i wîas dcaded lu larut:re extra
nait larger pulujs, tu enadeilvuîar ta overcumail e wvatur by
paiiihg aita ile oriiaiaar *.ay. TIao arralagemeaaî tirai tuirrîcal

out rolissîa'd0 oflic folluiwîîîg, v'îz. .
Au. 1 '.- a 3t#.îacii -stiakisig Sets, wih 6 fret lenugîh or

4troke, wert, attaclîed tu uîîC cuit of a doubiu*uîîdud quitadraiaî,
and %%urked by aile large engluie tA). ritesu fa!led tu twu
Simallai sois mi a Sta pli.> îîtt:aclaed tu the ottaur rid of aile
qandraunt. une 2. c tiiaîkug set. wiatla S feet lengclî uf truke,
lifting to talocher, was attaclied ul he second enue B>.

N'o. 2 l'il--Two '20-incla siiakiîag sets, ivita 6 tet Iesgth of
stroke, lîttîîîg to tlle Surface, were workeil by the engine <Cp.

Wiîti the. assistance ut tiieSe putaliîs, the fiit wjre âuuL tu a
depth o! 51 yards trou& tht; surface, or 16 vards bcluw thei lave
o! saturationî, when it %%as fonda impqossible tu contiue the
siuking further agaiust the ciiorînous quauîity of welter. By
this time the water hadl ls±coine strongiy saline, aud it was
clear that, an influx lîad set in from the sen, thrutigh the
optai gaillets la the Ilasn'stonie, lialiaiht bea-water was beauf;
paiiîped.

It was thesa decideal ta, dascomtinuai the *.inkiug for a menit,
and eiideavaur to drain the district ut the lad waters by steady
pumping. The enîglues were accordingly set ta work lit tbe
lollawilig speeds

Strokes per Junlla. quanta lViaturEtigine. Minîute.. Nuuiber af. l)iainctcr. Pulajuedil Gallons
- ........ j_________ ________ serMinut e.1

1 Inclaca.
A 1 1 7 1 o , 1 2 0
C' i7 2 20 3,672

11.6u

ThIis quautity af water was pulued for a nientit witbout acci-
dent ;anal iîîdeed during the whole of the period of fonr monthas
of puinping, no accident beyoiad the brcakliiig of two Spears
occuirreal. Tin above is probabiy tile largest quantity of water

ive îumpied lit one minle, aud Asc, the hsgbest speed iat wicl
suacla large pusumps have been worked.

This enormounts draînatge.power succeedeal in overcoming the
water sufficientiy ta cnable the shakers to resate operatians in
the pait ; but the influx af -. altr ws.s sot rapid tiîat it was
evîclent tie co!at of sînking ini tie ordinary way wouid lac to
great ta ba continucd. Tha influx of watcr iuto the shait wlîen
the puîuaping stoppeal vas lit the rate of 12 feet in heiglht lu
the 'hatt ini two minutes.

The arrangemeants of the varlous enîglue andl crabs on the
surface are shotru iu Page 229, Fig 5.

It was dieu decided ta adojat the Kia-Claaudron process io j
file furtiier îarosecution af Ibis undertakiiag, the Autiior haviîîg
givcn cansidcraalc attentiona to ilais naetiiod priar to the sink
îîîg ai tie Siksorti Collierv. Iii tha. case, howcvcr, as the
quaitiî.y of ivater met with la sinking, tiarougla the Magna.s'an
Lîrnestane ritver exccded 1,000 gal i as per minuhte, it was.

avercoîne by a âiaigle 20- inch set ai pumps, suad therefore liant
sîaakang avas nacore rapad and economla.ally canapleted by tut.
ordillary jaracss.

Oaa tige 2iîd of 3Msy, 18",7, steps werc talcen la removc thec
hecad.gear nt Ne. 1 shait îwhich had been orected aud used for
the ordinary sinkiiig>, as it was inteiadcd ta utilise Liais saat,

so, fat as at waz alrcady autilk, andl lu continue tie silikiag ai a
sauxewhla bmialier pal uitin by the Kiud-Caaaaroia pruce&%.
Thie dismneter of 14 feet 3 nçalàtcs ieas uamaicly chosera for this

sialt on accounit of it-& having bsi the largq;bt size Iliatlerto
sunk by this systein rau tie Continenat. The whole of the tuais
werc purclîased sccoandhîand, and lasil beria uscd and testeal uin
îirevious sînkings. Thais nul only ccaîsiderably rt-diceal
tie ç:ost. but aîso eîmiîaated flic rmk, that attei thc aise ot

ncw baols.j

i At one aimeC tbe rate aras soîiacwbat fa.aîr, and a total qiamnîlîr
(b)> c&lcuiatiun, ýf moro ita 11-OW1 gallons per minuta aras auniPed.

'rita finit oî,eratiîa was tie loweriaag ai a wraugitiroia tube,
j iîîlî îlaîck, aiad rveted îî'fth countsrsiîl rivets -in as to
tarai a Sauaittli ariace, 54 ftet lanug and 14 fet.t 4 iaches ain
jintîerai danauer, front the tal) ai the %vater to thai bottout of
jthe shaft, sa as ta clienre thet îau Stones cultl d m froua tie
suides durirag the buriiag. Tiais was saia'ly aecolpligisil on file
IdGl ut Augaist, 1877, aîllas eSpace bolweesth tuhm atad the
sides oft he suait wvere fiaeta filleal in with cosacrets., audî the

boang ciiiaaudby the~ IÇina Ch4 audrona praa'esi atiail dlaîla
a>! 155 feet, ou the 241hi of Septesuber, 1877

AS dhas larucas4 ot buriug ont laits lias beoit fully describsal ini
P ara rond hefurm the North of Etigland Inaituté of Mtiuing
nu'icltauacal l.îagaîîcars,l in M:ay, 1871, by hir WVarrinagton

%Y mtand belore titis Istiltution. iu March 1872, hy lir
l.inter-.on liasibridge, !usne. M. Inat. (',F.,2 ltae AUutirnr Wlil
Uly very briely ailiudu lu the tools emiployeîl, andl give au

tcaer adetaîls IL, jaartaialurs wherain the operatirns ait Msraî 1
milen dilreal froua tiiosu previotasly deribeai.

DrscRiviro, oac Toou, &o.
A sisbstautînl Hleaigear ivas crecle.], îtrongly trameal logellier

with tinuberà <1p. --32, Fagai. 1 and 2p. Vie *WIIol#i of Liais is
covereaii aita wood cleadaug, sa tliat the workincas are niwsy3
prateuteal froua the wcatiaer. At 37 teat irora the grornm, two
rails are laid onsa tout blske A A ai timaber, wbici carry .ra-
veliag carniages X X, an whaich the laeavy toale are ru baek-

w-ards sud forararda. At 52 feet froin thae izroand similar rails,
on longitudinal bitks af tituber B B, support suia» cftrriageà
(1a. 237, Fig. 8) for.carrying the' borin g-roda, lii great beiht
beauf; uaeccssary lai order ta obtain sulicient iciagli ai rada.' Il
la Ibis Systeim of carryiug anal maviulg tha tools oia tiaversing
carniages wiiicha enabies the operatious ta bu condlucteal with so
asail aus anoutantfman ual labour.

DEscRia,-Tao,. îF Tain 1'itocitss.

Tin Kiad-Chaudrou process consista of two distinct serica of
operations.

Ist. Those conuaccteai ailla the boring out or the XiAaft, DD .1
systemi closely resembiing liat farst ado1atd by 31r. Kinal many
years ago for boring deela laul.8 for artesiau Wells. 2aad. liat
ai lomwcriug down the shaft a %atur.lining or Tulbing.

he farst process dierefore atIl3arsder was the honing uf a
centre laole in No 1 pit, 4 fcet Il inchesin diauneter, by asmnali
Treliaa or claîsel (p. 230, Fig. 1). Thais Trelaru, 7 tous in
%veiglit, îs attacheal ta the massive woodeu Lever (A, p. 236,
Fîga '2 nd 3 by rotia of Il a ibeat pilet piule, 5 luches Square
<A, p. 236, Fig. 4), sud 6S feed long, with Iran teraninatina,
liavisig tapercal screws. u taecnd ai each rad la fitteal wlîh a
maie scr*w (A, p. 230, Fig, 5), and tue allier %vlla a lentile
acrear. The screvs have coas tbrcsds carefully cut, la tian,
aller bavauag cutema, a few turna are sufficicut te, scrcw thc
josit quîckly bomne.

Tiae Lever as attachad an the opplosite end toa ssteaux cylinden il
(C, p. '232.3, Fîgs. 2 axad 3), 39 inches isa diameler, actuated by
a sangle val-.e ouly au tue top aide. The valve is warked by
hanai, tue roa are lifted by the pressuire ai tue steani on the
top salle of thse pîistosa, sud tiîey tai by theit own weiglat walin

hiae valve is; openeal ho Vie stinosplier. ie lengia af stroke is
ncgillat- ai by the niachanist, anal varies (roux 610o 28 juches sc-
cordiig ho tho barainlss oi the rock. Ai imipoanat adjunct ta
tlaa l.ever as; tue spring b *ain (B), sgain%t whicb fla Lever
strikes at the tcrmainatioii of ecd stroke. The number af
strokes lper mnaute varies tram lianue la ciglitcen. In very bard
rock cainparasîivaly Iiîr and liglit lis offly cati bc 6'iveu,

Wlicn lhe roda are suspesadeal at the cund ai caci strokze, lbey
'Ire turacl îharough au angle ai 2 e to 4 0 by four workin
iao1llai a crossiaead lever, wvalkiaag rounda tha top oi the lait,
si sailirly tr ail ordiiay îaoring.

'ln *ýCnsilinI part of th& borine tooils la the Siidiig Piers
(la. 236, A, Figa. 1 anal 3), by wçhzcli the Trepsaii is conniectcdl
toaile rails tlarcîgli the nîcdhîîma ai a alot 12 inches long. This

îseniîiatLa the Trrjiait to titrike the battoin wrihout, commun ica-
tssag 4L Severn libuck lu Lic t. ais, aalaich continue thein doscesal
ntai arrirsteai by fltt buuyaua.y in the arater, aideal by the

-bpnng Bsain strikiiag agaist the iniaer end ai tho Lever
Except for thse play thaus jaliai, il; %vauld ha impossible te
strike even a ligit bloar withoul fracturing the rada.

Anaprtu calied thse Freeiaul (p. 236, Fig 2) la some-

0.504e 'is ata, .on the descent ai the roda the Ti-span la

a Trsaalactioiis, ro. xx., p. 187.
1 Minuies of Procaeldinar InSsL C.E.. vol. Xxxiv.. p. 4,1.

(Angust, 1883.
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cauglit npt hy a paira cf jaws (A>, which are iocked by a iresgo.
,I1 lie eiag witltdrawtî Ly ineansi cf a large disk cf wood
(Il, ut the sticom neent of the rutatrat istroke, peratti tue
Tri att tu fall ttearly '-' feet iihut buiîg sictached frotnt thse
lotit. Titis siPliaratus was attatitr.1 ta the staat Trept Mt
ieraaag tcNo 2 ,nalai ptt hetween the sic alis uf 284 fet ansi
.134 fetL. A disk, 5 feet 2.1 iticIs inic tateter, gave usosi.
saLîslaacttun, th diaietur of the saîtahi lait hetig 6 ftet 6ý
imchrs.

Alter the buring lias bet csitittjsed aijttitUre hleurt, in
iitsuderrîtely liard rock, the Tre jsaai la witda-tirn, andi tihe Slud-
gel tie. 23t, Figs. 6 ani 7), viitii a citiaacity 0f four cubie yardt;,
or lu tots, ia luweresi. Tito Sttîdger a4 i,.utetiuîes attachesi ta
tise L..rser, andi worked up ansi tiaià 1)*y the rais, atad at other
taiSsa-S ly tuai rupsa olily. l'ie MU, -.5 rimes taîta il liarotigit1 tue
caltes tri t bottuiit, il, la tîtesi vrîtdraswia and ctuptîrd. The
to.jsLyiîg or, tu Sludger, ataid dt utisipaiug cf ture Lever, tu
âa;uv ui the rud.4 being renaovcd, art: eliaxteat Lj iaigeisîoos andi
tsnlit 3açAtig asrranageents, witici musit Lu ieen tu be uu.ler-
stoosi.

Alter lthe cenître beriaag is advauced 30 or 40 fret, the largo
Trelat .p. 236, Fig. 3), 16 tous in weiglit, is peut iii, ataid thte
lànge t sa sinîilarhy bora-J, tise .IéLrîa filliug intu the amati
Pit, iv hiicit requires te Le frequttiy cicatres out, itis u tlic
prcess iu tire fat-st instanîce adepted at Marsalen, batt il waa
afterwasrds iuodified. lui every new siaaking by titis systein
sigia variationas are fcuaad in tie ciaaacter cf theî rock, whlai
castati msodiications in its apaplicationa. At blarsalcu the rock
provedl te be liarder titan in auji locality whero tite systean hiadt
bren previously iii operatica.

larinig tlic boring eut of Ne. 1 sissali pit ne difficity iras
fourina ratsing the d4bris urita lthe erdinarji Siudger ;but in
beriug the large lait it wouid net risc inte tite slusiger, snd be-
camte solidified at the bettot cf the sutall pit. Titis iras pre.
taisiy stue ta the particlea Leing iarger titan those producesi ita
thse boning cf the small pit. To retnedy tis, at first cia>' ias
Uîrewîa dowu the pit, and the susali Trepata ias again intro.
dued te lcosen the iUlrs's, and usix it with the clay, which
'=1ad tieu bc vwithdrawn by the ordinary Slludgev. But the

Pruus as a lonag eue, the re-boa-iug taking quite as lunch
îam-* as tue originat boring. It wrss therefore deterrrmincdl ta
laier tite Sidager iota tue sinil pit, reicase tire roals. andi letivet
il titere te catch file idbi-is as it fu. AccordinRly the Slusiger
iras loeureda te tue battent cf tite atatat lait, an ai tft there, nis
shova iii Plate 4, Fig. 1. On attempitiaag tc withdraw it,
hoserver, it iras fcuud tltat the iuus wlaich lissa settled in the
inter at tite bottoan cf tue pit, or whici hissa passed tito aides
of lte Shualger, imbedales it se fanr tat great viclence liai te
Ite asses tae xtract it, iltica wouid have certainly, sceller cr
Inttr, resultel in serions accidents. Arrangemtents iqere tiaca
ma te ta suspend the Sludger oal thecaesge cf the smali pit at
t@ tor by Clairs (p. 240, Fig. 2), and the twoe jouer of tise
tasrter teeti cf the large Trepan werc rceo'cd te aveisi strik-
ing tiiese clairs. Thjs plist siaceades inipcrfectty, nut Oaa
sevraa occasions iliou the Clairs wre sta-uck the Sluaiger fult
den lte sntaît siîafr, and iras oniy extractcdl with dificulty,
asti ith a liability té accid1ents.

A successfssî atttempt iras; thon niade te foras s teage ithitn
the- snialier lait, by tàking oaît att tho teeth but the two outer,
and ih.. Siassgor iras tiaus susuiendsi about 1 foet frein tue top
cf tise sniall pit. Titis operatien, howcrer, cntailed s0 many
chianges cf thei tecth, etc., that it iras attendes]. uvati garat lass
of tinte. Buat ]iaving fountil tho correct paitscipIts ou whjch

10 utrocea, it iras net dafficutt te devisa a plan for Icaving a
stata4l.ic icalge ithit the sialaier pit. To elfect tais, the ont-
side t-,otlt cf flie saa Trepsi coi cach aide iras ctiargesi S
ila- is, thetct iras again antroducesi, sud the rimail 1 îit board
tu, a alianieter 6 incites uider thun paa-viousiy, Icaviiag a ia-dge
cf 3 iniseas ail a-ouand (p. 240, Fig. 3), on whicit tire Sludger
wira su.Ijiendh si iy ait anglica-n ring.

ln No. 2 hit a third Trepan was usosi, laaving a diamete- of
e fa-4 f. intha*s. Byj this Trepsit thse snsaîl shaft iras bored te
1 1 .th . f 383 ftd, atot say titîcugi the Lianoshone, but 50
f i.lis tlsc Ceal-Iletsurcs, anad 6 (Cet 6 iucises beloîr where

se% tîtotiisied te place flic I.st-box cf thc Taibbing, sud
4. ~Cbc, and cntia-ely clcar cf, all luotu c araieiiiâ with

tise large Trep.,
The~ siiaicst Trepian was then introducetd. aîad the bca-ing

coî,t.saus!d 32 feet 9 tuettes furtiior, ieaving a lesîge of stone 9à
ts.etai iriitit ait round , un this tedge a castîa-ou rang wL'a

del-osihsd, ta efrnai a peristassent lied for flic Hanging Siu-iger
ho re.t ou. Titis arranagemsent actei perfectiji. nover having

bccn flieutaust of the allightest accident tlirougiit th sîaîkang
of the seconad shaft.

Thie cast-iroai ring wat adopte1 iii thz bei-c ,l lstt, ivaacwlie the
veeight of 'the Sittlger ssa-nt woru away the Icd4e uT situle by
beiig sitipended front it. At firat the Ilaiiiig Sludeer %94t
lowered iuto ils seatt by the ntgula sacreir, wicli i.ts leit liihî.
1l, siack, ail the othcr sereirs of the rodit, as tiîey tvere lowera.d
iii, hbeitig tiglitly sctewed boitte. Wiîua tho Siudger wa.a de
Pas ted 0nt ha ed, by turning the rcds backarrd[s, the .4Iack
joit ytoidcd, and tic roda viera ui.craiwed at titis gacint aud

ut the otiter scrcis hjec-sile Jetachrît, auJ sita thai rensaitai .1g
rosis and siosîger ha ta oi fiishod oîa. A J*isbie hueok q). 237,
Fig. 11) vias iiext sadoptesi for tow1eras.g daw ilatuging Ssisiger
ints place , it. waat aitaiily fazitenel oit ta the Luti cf the Sind-
ger, andl wlîeu t latter %vas lowered anti re~sted oni its hed,
the rosIs stere let downa a few incites furtir, aud turnesi hall
rounid, .1o as tu free the lIouk entiruty front, tis buw , tiîey irere
theit drawn away, leasing tite Sluslger i.1 li.t:e.t

Tito Autitor blas desca-ibstd this portion of the opérationîs la
detail, beius, t first itnst.ttnce in ihicittire Haaaging Shudger
wis sd in' the Kini-Cý.tLa,1ra- iritcas Fur sat lsorittg, al-.
tiougit it litéd beut sited Lji àr. Kini. un a .,ýurvitat tinsaitar
designtin borciohed.

SAPETY TUUt..
No.qsatt part cf the sîteceas cf this isa-cess arises.frotta the

inigestious arrangpu'meutt, and fcrtîq cf tiols, for picking up
niateriat at tce bottin o" thé ish tsl, andi for takiog iolal of
broken spears, etc., icit, front titochtaracter cf the cI>ertiits,
ituat heo f firýquent occurrence. These are termed "safety
lodls," and cctîsist of the foliowieg apparatals

Ist. The Catehing Hock (p. 237, Fig. 12), which, on 1-eiug
swept round tîte shaft below the tei ocf the brakeai spear, guides
the spear into the angle muade by thse hock aud its rcd, where
a properly-shaped recess is forrued, into wlsict, the ia-onwcrk cf
tire spear faits, and cat y titis mutans bc retaiuesi and with-
drawn.

«-ld. Tito Sp'ar Catcher (1). 237, Fig. 13) is a ftsh.iaead,
iti a pair cf herrated jaws, which ou touchine the top cf the

broken mli aud the icodea chock Izeeping the jaws opon Leaîîg
ferced eut, the teeth press firi) against the ircnwork cf the
Spears, .-nabling thexa ta be withdrawn.

Srd. The Grappling Toaags (p. 237, Fig. 14> being a pair of
large rakes) wihi cati bc openres and shut by levers workeh hy
ropra. iiy mcving andI woaking thas aca-osî thé. battaut cf tîne
shaft, ""y pieues cf itaterial larger titan 2 iluches square, cati
be exta-actesi vith case.

TalE, TusBiNo.

The rnost importarrut part cf the process, andI that attende i
wttsa tite ga-cateat rse, as tat of toweraag iute te shaft tise
Tuetal Tutitg. At thes Marsden Siuking, the dimensions
cf tcts ring or cylinde- re as folicîs (p. '241, Figs. 6 and
7)-

Internal dismeter
External i
Thickaacss of toi) cyliader

" bottain ".
lieudlit cfcci cylinaler
Total heiglat or Taabbirag

Wagiat o: tnp cylin.ler
. bottomn*

Total weigit incliul;in bolt,
anal icarijoint3

No. 1 rit.

12 7i
12 9!
0 1
0 îî
5 0

230 0
Tonit cvrt. <a-f

5 4 *.

4s5V) 0 O

Tht fliitags cf cach top cytatader arc 3.ý inch
incises ini tthsckuess, ;UJ an k-çcu every nug is
lesta wedgo 41. inchesj wide, by l uticit tick, ccv
side witt mil fesa. Tho cylinders are attachcdl ta

a The, bottoin or the roais whore tlsey art- attarhied
by a femalIo screw i.- titted watts a tenait inveried f unis
5). togaui.lc tho araloscrew çrhaoh es a.a tu th, t.ýI
feanalo -crew at the end of tbe rois. a9 uthe>- are Ioçce
ment succcsqfutiby carr.ed ont tiaroatgh the iiasaleocf th
pit, irithotit fitilinre orlimfcty, CvCf l it a dcpth of ne

1N0.2 Ilit.

Fert Incites.
13 si

13 lis

0 1 à

S 19 2

4M5 0 0

es Wtte by 2 1
îtoeed a plain 1
cresi cn Pach
oach cîher by

ta theSICd~

tîiiler, àtta tiat
cd,. an arrahnge-
o boring of both
arly 4X) lect.
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sixty 1 Jijl] boita of basJt iroît. Tite whole of t1îl'a
cylîîîdert tîru aîîu,.ve in varyiîîg tlîickîîesst's,, exceptiîîg the

bolîttelle tlîrue jtit-e's. 'flihc bottain loiece8 A anîd B arc telescopie,
%vleoimeliatiges C2 andt 1), Gi inchiîs antd 7ý illChcs4 reSîèe.

tlîoîîtsîd hottl plce, Il, wvts .41is8i11tledlt to the i j.

JîJ'ci by roda ii Nci. 1 pit, antd iii No. '2 îpit by ait infernai
Ilauga which jerlitias (if the' ecotia ilece (Ae sliding do%% nu, iri
on tlic onisidu t the finb a îec. MVillhs boilig lone t'ud. tit-
i tsîttu latiges of tht' bottout pleces. %Ihichi art etîlleti the Mr

lire fee alirt an lic terîtv l his le ith titl ilîtgîs)

tr.teti ioss. Wiliî tlie loîvtîst Jii.ecu resta ou1 itu lied, nt tlic
lm-toî utih, jli, tîte remaiîider of the cvhindt*r.u oitju ta

de.sepid, collipressing the' iliums tutu tilt whul2 %eight oif the
'iibbilng, lialît-ly, ov e 4910 toits.

Ili the uiîi n ieeo tint thiril tjyl inder froin tlie botteon t liere ii
lit extra iliternail tIamige E, 3.\ iliells %vide , oit which is eert.wed,
i.v stxty. ltir boits, al Ilit rinig or t<irce ofecast ;roll F, jilitilus
lîroad. Thot risig adruats ut th.e- Falsa. Bottoui G beiing edîli.

I îtîaWII oîp tile ilitmrir of il It1'ilîbîng tu tha tittfâce, tveli flic
1 opberatîoli of loiveraîu fli Tua ipttbii lits been toîîpt tat. A

massive dish plate F', of cas t ietnl1 i iàh boltau
ta tile bottîni, hiaviîig a ilangt, Il ot tlie tîîsIper site, fur at-

itachiig the culuiait of îpiî'îs. Tht olject of thn FaIst-luttulit
is ta Ilit file iubtîing wlitis§t ît n liîg iowered.

Aftor cuîreliliiy settriiig tugetiier by dt-t î resjectivi. flatiges
audi uttaclieits tilt- tirce liteues or rittbing iîîtt'îîdei for flic
ioar, Uîey are huwuretit tutl( levti of tien v.ter by «tel sin-
mugeiiientofscrtw.rod tturkvd liy six liuonerftil uiiî,Ites, ttith

twa amen t a cdi ; additional cyltîîders andi centrai ipes are
1 tiien added one by outa, caubiîig the whlole of tue Tuibbiiig to

1sîîk tintil i floath by tlîu of1lercu l(i the atur. Ila t
1 alrsdeiî No. 2 pît the Tutiniig floittau %vlieri t)liuiiler Nu. 9

uvas attacînul. Tite roils are thteuluui reiîvd, andîu as ciAî ad.
îlîtionai t'yiînjde ta addetl, al certaini *jîitity of ivater iz reia
itistie tu cause tue ''albîîîq ta siiik. li liu Marsdun No. 2

1 îut tlic addititon ut Cyiîîe t'Nu. li îtCaubed te 'i'iltbiigg tu
fflik 1 fouit le ilîiîts, anit tif t lidtn Nu. 5 t3 et lit (uit 1 fout
I inch.

I:ll otlh îti.s ti i ohrdttuia tvas tunipleted tvîtlîtnît Icakage,
fi leî at tLul joint Ur the q3 lilîder, Un of thu central CtlIUIIîîî of
1 pies, tile work, Jîowevt r, ittiire5 gre.tt cat aitti witflcs
buaîîg ateuticd itt rîsk, ai, atiy itc.tkutge ttotld uwi the~ Tub.
bing to sink ta file bottoîin.1

Thiis outeration cuTt,.Asts ini filing %vith ',oiîrotc the anitular
spane betîveeath (lc xterior surface of tIte 'ruliiii- aud (tie aides
of tilt shitt frot the NlosI-ox iiltwaribs te thic toi, of tce Tub-

1)*ing (1, 1p. 241, Figs. fi aud 7) 'l'li caîcrete is lotvene
ssikultatougl).1 ail roundti' i)it by four rectangtiar boxas, 3
fCet lon]g 18 iuîclîes brostl, and Il iiichts %viude, shapel tî titi'
radius of thc pit ýp. 237, Fig. 15).

46 lag rlUîva iseltrough in Ne. 2 Pit at al deptb of
56 yrdsfroi tit- lic idt ofwhich t-as iiearly tlhe

%; hale îlianteter of tho shtîlt. W'heu concreting ilt this pboint.
211 cubie yards of sinail mtales aiid cotiirete were fillid iii, anti
8hl aîîd 40 eibic yards nt stuallar gîtiiets lower doivii (p). Cl
Fig. 8). vithout eensibly raising the level of the canrete

Accui>ES'%TS.
'lii oiîiy arcidenit tint oceured duriiîg tlie exectitioli of tlie

ivîPrLk at larsdpiî of sîtecial iuterest was flic ioss of cite of the
îuelî i t'le ali Tru.îtan ii thlt> No. 1 PL't Tite diWticîlty at.

tenigfn accident arase' froin file tootlî hîaviîîg been dtaply
biilirs -li o ftI' Trocklitfli bts oi tlie borehle by rupat-il

blos o th Trlba, bfur- is l.ýtuas discavered, atrhvn
fatiiaii froînt its 'orket i'iîu wvitldrawing tlie 'Ircîait tlie

4'lra1îliiîîtg'oiigs wêre iîitrodaeed, and te, position ofI tlia tooth
dèurt ly ceriet, but ,,e finznly tuas il oîubî'ded tbst Ihe,

Toîîgs 'verc uîiable to raise (ha tootli. It lîsuing beau tltu3abcertatid (liat tlîe eîîîbedtied (tt %vas at (lia etîga of the
1tit, luia hepoitionî occupied by the teetiî at the extrenie cdge

1 In th eia l nie; ir i f'Ilii uta l ne. titi oriîeratiîta, tie
Irlatilà horcîl it l,grY frai. itt no Internai q1liînctcrof 1I ta lct. The
t tickutesîce Il 'li 1îine :t bIeta nu briniz i tîti. .'ta i i lia bottera

th î,i e. a total iveli living î.jc4i et I.7-2 tugèý, nt à cest f'£12~sr t-tu. 1-inîg- tue- i,, t' th'Tîtîgaitas fer the' tta iv' tf« literre
e haîn Itie MSi. lThe bttoir #if file liait rock iras barcd troui A.t a
1Iiti if IMIt [ct, andî belowit.hua baeora reauacing the inmîtcrviuîiin

ua-2am inr tit vich flia M's13xiill lia laid -it a tItmh of 1,t(t
frel ÇtA fcet .f rtînnintz ,sitd. gravi. .and rhay sv"r t- ri thrugh
nea tir vrttFltt.iriti tube wutm itisorted te utroteet fle Adtç. outil ta
main Tubhîiig is lowered down.

cf (te Illroîai, (hue enmd tectît wcro rtîiiovei, and tlie Troîtan
lnwerad agaiti, ond ut! riiig ruci alîic isd ceaibllctZ to flic
ib' 1lih ai tic heighît of fle tech I 01lie TIreîai, tiis lcavîitg a
utiliti rintg of atonte roundî tlie amIga cf Uic pit ;the 'irepait vs

atin wiilîdrawiî, andi aitar fle outside teeth liait beaui rcîîisred,
ti toritîg %vela recciitieicemi close on onc aidftiti iii itbaddcd

lurtte, andl coiiieil mail thie otimr oni of (lia T'ri-puti reacbtd
if ou it ailioer aide, îvlieii it tees lîfted over antd ccnsiticîiced

wark agaiti aoi otîtaler sida. 'l'lits wvas cmultîîd iiiutti fle
telialp o ailîn rintg ai stalte teiL rettivotl, exceptig twc saîll

parts ojt;tsituî cachi otlien, ait cite of whîicli flie cîte tiet th
layr. A bmü% ahurip 'lots cf (lie Trovîati raicascil tînt eiiiiltided
tionh, %tli was (heui wilictît trouble ptckî'i uit tîy tlian Grap.
1piig lîgs. wlieît it is rtiiieinlîered (Viat tits op'ratîan was
Itmrfariiied at (lie bnttoîîî cf a lut 258 fu'ct frot tatc suirface, and
fuîll or teater, (t'e skiiitîltiess of tae arranigementse iilI bca ire.

It tvili be sen froin TaXbles ii tlie Apituithat fle abeclute
lina tak-en frutit ccittineiiciiig to fîniehiig flic Brkriitg was ane

ven fiv o iitls in No. 1 1>11, and1 eue j'car sri ouiths iSa
No. 2 lit. Tliere mas, lioNvever, a tliay ai spvoral incuths ite
No. 2 ipit on accutiit of flic 'rtib'eing îîct Iloiîig reamiy ;(ha
ticjth of liuritg wais aIso 41, ret; greater. 'rite tinie occupieti
iii Iuiverisij4 t Ttibititg ai- eotitrtiîtg, Pe , ires tht'ep and a

hlf mttiîtls ii 'Nc. 1 pit and four titatttis iti No 2 lut. Tite j
total tite takeit te cuiitîtite each, 1 it miàs cite year eight and
a haiE motndeis iii No. 1 juit, aiîd a ycan elevoti alacthe Sun No.

llie as% erasze disetanca Ilt -reil iii No 1 smaii pîit iii tle Lime.
stotie %vts 1 fout 3.1 incItes lier suhift cf' twelv.' lioute, aîîd in rite
Cuul-.Neiîsureï 1 fout S.I iticies lue Na 1 largo pit iu (li
l.incs8toîe it il, uts 7ï' luches, andîti inlches lu (ha Coal.

Miastturts. la tîta siîtali No 2 pit tIti aveage- distance bared
in ftîic Liatestona was IA;~ iehti.pt-r sii(t cfrtwelve hours, antd
tri tlia Coau-Meastures 1 foot 4 inîcites. In go 2 large pit 1
iii Uic Limtueit %va m siiiicbes, aud 9J iuries ia tua Ceai.
jMeustras.

The ziucess of tlic ICini q'tidroit ircesi aI lMtsanstîtn ay
ba attrihuted-

It. 'ru ltae pririary adoptinn of a sizé ai pit tic larger (han
lied îravîuitïly beeu successfullyl com1tleted l'y this process
alsewilere.

'2nî. rThe usa of tools wiriel hîad already beeu thoroughly
L este lu inah siukiig cf a previcus pit.

3rîi. la flic 1îurchasiiig kif tie iiccessary additioitai to-)ls front
firrais accmituiniet to their special mtanufatcture.

ltht. Tu lthe excellenut iorktnanslip atîd qutality of the ral
oi the Tatbiiig supplieti by tlîe Eiswick Ordîaîîce Works.

ahl. 'ru flicentîre absenîce of soit strata it tite shaits.
6&hî. To te etficienît andi experieuceti staff cf elfuicial sieîp.

fliai by tic xiid Clttu.lraî Qouîîpauy for thé can'ying aut oi
t is mark ; anti ta file cordial co.olteration of (ia egsus-

Etîib i iie foreieri, anîd tvorkinen.
TÈte teýris of tite contract ivere that noc psynient haid lc be

ruaiet te ictd-Chiu,tiei Comany for the pataent right andI
:atîjtannteitdaîit,' unleuts the fcilaing conditionîs irene fultilled.
-tient tue Tubbing whlen conîpleteil shîculti uot he muore titani
6 iiies ot of tia perndticuitr, and net let pass mare (htan
Ili galions ai water per minute. On the forniai ex îîîinttiou
by tit Emtgitaer of t4 Whitbîtrn and Kiisd-Cbaudroîî cool.
panties, it ias round tht in No. 1 pit tlue Tubbinz was only
1inhi attt of (lie perpcîîdiciular, autd let pass abouti1 g1lon ai
water pîer miuteî, anul titis oniy uit tlie tu'etging joint belcir
te Nlouss-Box. Ili No. 2 pit tlie Tubbiiig mvas oîîly 2 iaches
out oi the pcr 1tendticular, atîd no water passeti. Ili hoth cases
thie 'ubtug ututaf froru tai) ta bottant utas absoliuteiy dry.

Tite plier is aaconuîîanimi by nunserous diagrains andt srnsll
scale drawingi, frnm mhich plates 1, ', 3, anid 4, Itave iteen
îirepared.

ArPEt, FRioM MoRS.-A nOW braluIC of ilîduistry Itas1 Sprng
ni)Il tutetcr Iacly-tha maîtîtiactura ai pa1,er front atues

zitt fron. (lia li1ving plant. bu. froua the bîaucîîd andi blanattedi
reants oài masseà iiat livumi ceîutsiric, utgo, andi ai whttch anrie

mous utasies hava accutaulutetil in uost part,,o aiçcen. A
lntuiactory af papten from titis tuateriai lias baguta c1teraticea

neer Joeitkoejiug, Antgi saidti ( bu tuniiing out la~per ta 3Il
deRreas oi excellence, freint tissue ta shict.- (itrec qluartent oi
ait itnch iii tlickrîss.

[Auguet, 1883.
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THE FLORA Or ANGIENT EGYPT.
(Qonclude4from jpye 1221 -)

flic wreathag cf Aîuenhctep 1. trhie avas found duuriî>g
the lv. eîtiotht dyiiasty stilI intact iii lais Colin, anîd Whoe, ac.

*eurdtigz li rtîgsci, prcceded taiaes Il. lîy tlîree cenituries)

,le mioal varicîl. Anîoîîg tlent are s0>0e coînposed, liko those
'If tlinses Il., cf ttîe loe r cf Mitînsuis ai>d tlîo epijais nit

;p.sla 9,1 the two sîetec of Àýriliah.cia , lîilî Utliers are formcd
ct tise, leaves of Scslî. safiaf, Ècrsk., îvliili serve sif clasîs fer

the laitte halls cf fioa'via oi Aaciez Niaotica, Del., portions cf
the tîadai cf tloweril cf Carîlîainiiî liîîclortîz, h., or ttic scparatc
petale of Alcca.ficifelite, Cav.

Nohaliy Couai recogîiac eitlitr file ,aalî.v or the Aicca asiiîeig
tte tîuîidred I'gyptina plante cliuîueratvl b.j Pliray, or ir tie
îiîîtag' oif cîlier atîieolît autliors ; vtierea'. tise Acýacit& aîîd the
Catrlhainiîts eccur tînder the naines cf Acanthos aîîd Ceticits.
a caceriiing the former, Plilly (lii,. xiii. p). 19i) mentionls the
etipl..ynîtent cf ils weod in Ihoat-bîîildiiiig, tlîe tise cf is glil,
0t ils- poils lit tailuîig ; hie spaaof the apiiies, eveîi, vdîich
are lutitîii on tfie leaves ; iii shocrt, lie iiîdicatcs thte di.stiiictive
iteture ui the species, alang tisa: tise Iloteers arc etlctiv.e iii
wrcattîa. Several of tise oid autiors treat cf thaï tre. Witit

réa-ar. te file Citicis or Kntekes tl'liiiy, xxi. p). 53) it La only
jecogiisable hy file indîicationi tliat it tgspaitur, thiat ils large
%ide se'is ylîl aut cil, alla tisa: thiere aîrc in hgypt btit aili1
aid î'ltîvatt'î species, wlich as truit. Tfie floera of Catrimg

talis toînd ii the %vreatts of Aineîîlolep I. have retatiî'd tlîeîî
ted celour, and reseurible ttiese of the specîi's cultivateal every-
whtîre in PEgypît at tise prescrit day. Tite colour, as iii recent
beritittî àpec>mnis, lias chiangeai front cadmîiumi red Le a
brtitis red or orange. Ilu mater tise celouring niatter [e

tspîidly excretcd, and ive belîclî tleso fluwteer cf semo tlîirty to
thirte-live centuries ago intensely coloitring tlîe liquîd Lu tlie
phial cantaining- tlieti. Ail four cf tue planis wliicli I have
pist incntiuried hiave nome, for the lirat; taille, been actîially
foonîl in ani aticîent PEgyptiaii toîni. Tue leaves cf ,iM.cx saf-
.mis, arisich fern tlîe greater p art cf tlie areatlis, cf Anîetilotelo
I. anal Aalîîiie.9 I., (Io tint daller li tîte least front thoseocf tie
ptesent day, and tisc species la coimun lii Egypt. Tliuy are
young-th>at Ls te say âmali and pale-thus mdcating ont early
stasoa of tue ycar. Iu tliis respect they are iii contradicticon
iit tic fbne snd witîe petls cf .Nyiiaj.hece fouod in the sanie

cellin, liiougli isot, s: shoisld hal statuai, u tise sanie wreaths as
the .ýtx, but in ttîe wreatlis ivth icaves et Mîimmsups. Tite
latter very closeiy resenihie tliose fcuud on tise snuiiîy cf
litses Il. >erhiaps attse tÉlue cf tlîo remnoval cf tise ki>îgs

of tîte eiglitecta std nineteenth dynasties froutaiele vauît te
another, aîîd îînaliy te tue place concealientat I>eir.el-Bsîant,
trIes a îiew Collin was monde fer ILanses Il.-perisjs, 1 say,
t1ev tcncavcd s part of tise weaths cf tise oiller ktnga, or lîavîng
sctrtaincd Ulit Conditioni of tl>e mumniies îvhietiier tinder tce

tweniictli or untie tise tweaty-flrst dynasty>, tlîey added sortie
ace weatits te tise original ues. Tis weuid expiain tise lire-

sence iii tue saine Couln cf floers beloogung te différent seasons
oft lis vear.

.î,oux ssaf, weîli occurs on a wild state on tue batiks cf
tthe .\ile in N chia, Is ]n Egypt propereuly s riverine fugitive,
Itte ms>iy otller lants, whuose reai hotme se in t ie soutlî. Away
[roin lise river il cnly exista on anîterauce, chiiefly ucar teelis
and canais. To uay aina il t an example cf tic wîld fiera
whicti agricultuîre lias catised te disappear. Aicca ficifulia,
Cav., t; îîow fouiic Ini Egypt eufly in tlîc ancient Arabian gar-
detis et Cairo aîîd otlier towns-tliat is tu say, in gardeus dstîng
belote fie inîtroduction cf Enrepean isorticulture by Barillet is
J86'.4. whtere il grews almoat as wiid asg a weed. 1 have fotînd it in
trtia ata9te in Syrjil and the Lebanon. floisster, Lu his " Flora

Otctts'lias tnat clearly ciefined it, and gives clle or tiae
ciller forais tA. Zaractcrofolza) as distinct apecies, wisich« they

ete Itot. The petala cf tlîc Aicca ceutained an tlîe wrcaths cf
iultiotei 1. lcave ne doubit thaI. tlîcy beloug te the sîtecies

nainati. 'tuacîr sapie, the distribution ef tîte veina, sud cape.
ctslly c- is lalairy callosity on the muner surface cf tise Clam,
as iccli as thie aize even, Confirna tise idcîitity c lcaeia
Metccotor eue percives in thse peLais cf tlîe aicu rah
traces oft a pîirplisba tint cerresponuliog to tise critsnse cf tlîe
lit iIaC l.it. Tise ancîcuts probahiy esteenîcîl tlîe plant aliko
fur il. ietiut3 ,utin t n.edecinai prepertics.

1 1ai-, exa:niiiec aiscadeof flowers of Alcacit, 4%'lotica coniing
frua .'tîî ot file wreatiss, andi 1 feîîîîd that ttîe floers agreed in
the aiats dctails atili fress ues, witli tlit cisaracters 0;
"Ilii hI -%&a. stiticiiiitly familiar. Tite proportions of thea peduin.

Lia11 politîosi of the atinlar bract, tise shape of theo brac-

teoles, tlîo Calyx, thoptqtals, aînd eMmena of cadi llower do tact
exhibit the stivlîtest d lfèenccs. Titisa trc, wl>ich is plîîv
or tolerated bv lutin AI over I-'gypi, isnio%%licre c;ltl vl
ec.cept on the\Vhite Nilo bot.ven il Il and 22 0 N. lat., miterai
it ceîîstitutes largo riverine foeos.

l'ie wrcaths wtîielî trre fcîuîîd ina the coffini of Aahînies 1
the great founader of tlîo eighitcenth dyîîasty (170(0 il c accord.
ingx to Blrug.acll, are tie nmotf varied, aîîd aqtonisi tht' oyes
iritît tho brigît colours tbay have retained. They are pirtly
coimpose of kanves 4f t le hgypUianvill (aU. lxS sf), Coi 
tautin separato livera of Delphîac&oinaeGy fet oîù

l~gpia--(, Pers., lintals of Aicra i/ïcfutia, or tlowcr-lieats of
.4aia Nilec. 1 1; aîîd partly ot tise icaves cf iMiitîêolps, servaitg

as clasps for the petlIs of the two q pecîe, of NVyiaphi« like tlag
icrcadias of Boaiss Il. aildi Aoonhotecp i. Thso Jd~»
anti the Stsbania lias tint liltlertoa hen autlienticateîi frion- u
citant Egypt. Tl'le colours of tîjeir tlowcrs are adîinirablv Jîre.
servcd, the deep> violet of flic former beiug especially srîig.
but tlic sIPCiîiîel4 i have Conn>icated te yenl iii a llali o
alcoliol have lest tlivir colotur, jubt as frcslî llowers ofetîr tinie
%vould. Dellphîinîi orientale is now sprend over a very %ville
area of tlt- MNedîterranean raegien. 'Ple two ineoresit localitieaî
Lgypt wiierc it luis bec» faaund are Algeria andl Nortienri Syria,
ncar Ifaldoui. It i4 net iiapossifile tlîat it stili occurl in aone
parts of Egypt, wl>ile it is equally possible that it w&4 cuiti.
vated by tic aî>clent kEgyptiaris as ant oriîaitieîtal plan>t. lit
the evont of onr beitig ahie te provo t if boule of tic wvreaths
of Anilines 1. and Amcnhaî-telà I. were rcnînvcd at tise tinie of
thea twentîeîlî dynasty. tcagcther with thoaîe of Itanises Il , we
shonîi bc jui%tifLei in the assumrption that fiais planit and Afca
*/icijaJulvere iiitrodîîccd through thse conquest of Syri. A
minute analys of the tlowcrs, and coniparison with tlîcnî'frein
various localiiies, leaves no denist ti>at they arc cf the pce
a>cntioned , andi if i had had access te il large numbier cf llow.
crs of tlîe planît of thse prestet period, la»>l certain that 1 shauld
tave heen aille in ]lave emaîctiy matchied the ancient elle.,. Tht.
ditierences that 1 was able te detcct between thse ancieîit tlowers
and receut erles frotra Algeria, the Cauicastus, Ilirygia, and Lycia,
kinully suppiied by NIr. E. l3oissier, niay be set forth iii a few
words. [o the lirait place there are twe iiarrow linear bracteoles,

exceediog thse peduaicle in legiant r<-fl.xed ; tisca tie ovary
8 lea uescet>t, antL thec sepuls are îiarrowi.r aîid leis acute.

w il regard te the hract, the thickenleti îîeduncle, Lise shape,
niunber, aud disposition cf the stamens, the stigiîna, aîsd espe.
cialiy tise sanlae petals, 1 bave seen recent llawers in wvhich
these organs are absolutely identical. It wilil be seen that tlîe
characters in wlîich tlîey differ tare oiy cf individual vailue.
Furtlier, the specie.s in question, ceînocly cltivated lit tl>e
present tane, comprises a conaiderable range cf fornis. Thus
tisere are varietues in whtsch tise sangle pt> is muerci>, three.
iohed, whîtlst in ethers tise interniediate lue is again divided.
[luth Conditions eccur in tise ancicist fiowcrs. These fiowers
are be weii preserved that under the influence of boiling mrater
the spur cf the posterior septal La easily separatcd front> tiîat cf
the petal projecting inte it. Ttist is tu say, thc latter nîay ho
extracted witiîeut înjury. Tite numerous detals cf tht. petl,
ils intricate venation, the ccloured glands on thic iiiargins, tho
claw with tire laterîîl foids-ali correspond te rccnt*pvcîcinenas.
Tise celour cf Uic ancieut fiowers is ratlîey a deepî bltianhi violet
tlisn a reddîaalî violet, as in tic plant of cur time.

i have aigu carefully nalyseal the floecra of Se.%baitia P.gypy-
liaca froni the wrcatlîa cf Aahrnes 1. Tiiey beioiig tuothc typical
forait of tise shruh, wrhich still sp'riîgs upa cn tht' borderai of ciii-j
tiateil fields and ci> readasides iî> Egypt, tticngh it is net really
alimeînius bolowth ie Soudai>. Tite fi iteers aire se perfe9 tly
prcserved tisit tise niiiulst detaii did net escapi' îîîy srriitizy.
Submitted to the action cf boiling water they scarcely dulerrd
fromenivewrs tak-en fremn my hierbariinni. One circuiniîstancesl.ows
hoe lîcrrîedty tisese rainerai wreatlîs were made. The flower
terra fromt its pedicel and pinclied wîith tile linger rnds aiways
reta>as cnly a part cf tlîe calyx cnt througts the midle.

Ia tlîe fana lit J>eir-el-Baisari ether ebjects esicles tue wreatlis
wero found fer tie first ime. Thus iii the coffin of file priest

Nibsoni, ef thse twentieth dyaty, the leaa-cs cf Citieu s valI.
garis teere scattered hetwcen tlîc hcdy cf the nc:niy andi tlîe
aides cf thc Collin ; and loteers cf ~.ijnp1aorriea were (ouedl
fixed bernea:h thte enter bsndages of the saine mamîmy. Tise
Egyptia Museumi cf Berlun îlrcady possesseil 'ael-i cf ihis
Citrdflta.ç in tile c.ollection cf rsaacutliougi ttcep i)rh te
%,lieh the collection belongs tg cnknown. CitrdZe. rtgariç
is round wîld in> tlîe greater part cf Centrail fi , ot il

i 1 have ggthocred in inht 3tîtte in tise islsnd cf tise Witie Nilc.

.Jugast, 1883.1
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fruit is sîssaller than that of the cultivated race, sud les palat.
able, thooîgb othervvise likîî it. Amng tlic broken renins in
question 1 foitnd asie whîo lest, wlich ensbhed nie toi fuhly stîîdy
its apeciie clînracters. Placed iii cela water it tecaveredl !ta
orgnl Ilexibility se that it eoîîld be sjîreail aut tlat sud dried

again The clîloraphyll vas perfectly preserved, as wlîst vas
curions, it was absorbcd by t e ivater te such a dcgree, tlîat
thea glass af ivater in vhich thie leaf sud portions et leaves were
plsced becameafS au juteuse green colour. The prablcm. ta
golvo vas whetlîer thoe leaves were, those ot the water.meion or
tliose et tlîe colocynth, a species s9proa aver thse wliolo desert

re6 iu nuit only diffuŽring trein She'former, whicli has long
lira 1)oln tlie youug fruit, by tine comuplets uudity alli d spong.y
nature cf its bitter fruit wjth a lbard rnd, sud by the sed.
TIse leaves of tlîe watermelon otten very closely resemblo tliose
ot the colocyntib, especially is tIse variety ealisa Gjmîrmoe (Gy.

t armna iu Egppt, whieh bears truit ne lar!er thian tlîat of the
Irolc uth, t)'ough it is always aveet. IiZevertbelcas thse large

avs cf eo.-gated ntI ineand lîaving less îouuorous lobes, are
rare iu tlîe colooyutb, sud anly in pîlaces veIl watered by raina.

IThere ia anl association of cliaracters iu flic leaves frein the
mnmsfNibsoul, thaï; omables one ta, reor thon ta varieties

ofteclivated vater-uselon, rather tlîau ta tIse vild colo.
cyntb. I bave conipared thieni with a long sanies af specimens
et the %vater-isselon .ra 1î parts ai thse Nilotic regien, sud
witb a ne lem numerous series of sluecsmeis of tIsa cohocyntb
sud 1hbave cornte ta thse conclusion tbat they msy bae regarded
as belossgiug ta, 1ae former species. 'f lie uses of tlio twa specica
vaold ' o us cqualiy adiuî 5 ssible in a coffin af ancieut
Egypt. As a tuerai offéeng su alimentary plant nîight serve
as well as a nsedicîîîal one. St 111 the tact that there are seeds
et thse vateruseloo lu the, ]3crlii Museumi frein an ancieut tamb
supporte my first supspoaition. Tise leaves touud ou Nibsoni
aTe about a palui long, sud of a pinuiatiseet terra, wîth obtuse
lobes. lIfthase leaves veto distiuctly liairy tliore vonld be ne
doubt ot tlîeîr Ischongiug ta, the vvater-melon. Yet, as aiready
uscutioued, thare is a variety wîdely sjîrcad in Egypt vhiec
bas not thie leng sud nunierous liairs attached te the tubercles
wito vhich tIse leaves are cevered, but sîîerely short bistles,
which la aiso tlîe case lu tIse colocynth.

Tlhis variety ai watet.malon, wbich 1 bave uaraed colocyub.
Illoides la thie Gyurnn etts gpo , sudl cultivatod lu

dr eleted graund lu U'pper Egypt. It isprobably the primi.
tive condition of the species betore it lîad reacbed ite s eu
state ai perfection. The leaves of tlîe Gyucrsmu are samtio
hairy, as lu tIse vater-meion, sametimes only pravided witIs
short deciduons bristîca, sain the calocynth. Thielecaves traint
the coffiu o! Nibsoni exhibit only tIse latter condition. It
may bc that thîey hava hast a great part of tliese deciduons bains
during the long period flint bas elapsed. I ftuud aue cbaracter,
loovaer, thiat tIse G1yieroc lias in cousin with those Tu quies-
tion. TIsera are os the petiole, sud especially on thse under
surface et the lest in thse iniddle, alniong tIse rounmd tubercles
vrith vhich it la beset, otber tuberches or callosities ot an elang.
atod hîncar terai sud arranged iu raya corresponding ta tha
secondary veina. Ou theso beaves, as voîl as ou thoseofa the
Gyurrna, these olougated tubercies ara usuch more pramîneut
tIssu tbey are iu the coiocyutlo. àlareover, thse miomerous

spcinsens that I have compsred of tIse Ist have ail ai thern
eave more denaely tutu ishad vltlî thie round tuhercles tIsau is

tIse case wvith those oi thea water.ouelon, et thie Gyurma,, and tIse
ancieut leaves.

Thse secret vauit of Ileîr.el.Bahari, besides the coliîs o! soi
uîany illustrions kinga, also couteiued nuniorana touerai olter-
ings dcposited thiere by; tIse later kuga ot tIse tveuty.first dy-
nasty vIsa usod tis collective tarab, se wehi conceaicd by thse
topegraploiral conditions. Araong thesa afforings, 1 vas able ta
recognîze dates, raisons, aud poosograustes. TIsane vas aise a
basket filied ivitîs a lichen (Par»ulia fu-fîracca, Achs.) whîich
at the prescut day a scid in tlic bazaar ai druga on every tavu
at Egypt. 1v is noiv calhed " Chooba" (Shieba>, sud os used ta
louves sud flaver the Arabian broad. 31ediciAlIy, aIse, st us
lu grent request. T'lie îresczice ai a lichsen of sohely, Greek,
enigin, mixed vîth tic spocie, named, and îvlîuch aIse accurs
ino tIse modemn drug, txcîndes ail doubt as ta is beiug a com-~
umercial product. Ra l G ra oca, Mueîl., Arg., vîsoch vas
mixed with, tîe .Parniclga, has auly been feinda in tIsa salauds
of tIse Grcok Archîlpolago, aud thia AraIs iercbants regard that
country as tIse source o! theur drng. As tIsane is no locality on
Egypt vIsera .Parntulzafztrfuracca ceuld grov, the only expia-

Ination ai its presence la thea offering of tIsa twenty'.tîrst dynas.
jty (1000 n.c.) la that it vas dcnived tram Abyssinua or Grecce.

lu thse latter case thse find at Deir-ol-Bahari would prove tIsa

existence of commercial intercourso itb Greece nt about the
tinie of flic Trojan waor. Aioîg the 1arenelia (Which wau per.
haps the Sphagnos of Pliîîy> %var fragments of Usnea plca,t
IloTuîg, aud the straw of a grossi i0ginanthchîs lontgera,
Auders.) of Nubia, whiclh at tho prcseîît day il, used by the
natives as a remedy against affections of thse che3t snd stousach.
On searcbiug throu Il tho Copions reusains of this plant I suce.
ceeded in findiug a lew well-preserved flower-spîke, whîch 1
caretully cxausincd aud determiued beyond doubt ta beloîig te
thse species mnentioneil. lu Arabie it la callid 1' tnahareb,"
The odeur ovcu 01 this grass wvas îîreserved ta a certain extent
ini tIse mixture of tlic offériîîg. Trio frnîgrauît secretion ia of the
sanie nature as that of the allied sectios .SchwnnMu of Andro-
pogoi, of lu dia. Blesides tho lichens sud the grass, this offerMa
contained the hairy buda of sanie 1Jonapoosîa, probably au Ar.
titsSia, witit pineatisect leaves , teudrils ofiioîr.o Cticurbznea;
seeds (,i the coriander ; and numerous bernies snd seeda of the
casteru Juni1 )er (tuuipertes PhSeuccîa>. luasinocli as ive have
litre to 'lo with plants comuîîg frein opposiae regions ot Africa
snd train Europe or Asia, it vas; uat sul easy mater ta preneusie
au opinion ou the Cucurbitacca and the Compos'z(a meutioned.
The coriauder ie a pîlanit of oarly cultivation in Egypti being
usentioned by Phiny as anc af the best produets of t he country.
The bernies and sceds af thecjuîiîer (ttie latter ireo iu conte.
queucco f the decomposition of tho forer) could anly have
beau derivcd froni Syria or tic Greek islands. 1 carefully coin-
pared thein witis the allicd specits, îuiehudîug tha Abyasiniau

n iqicrus eceea tvlucli has larger berrnes aud rancl thicker
secds, ta the nunîber of six), and there eau bc no daubt that
they bolong ta 17 .PhSiircca, L. Kntli bad proviously deter
mined tlîîs species iii the collection af l'assalacqua.

Ameng thse fragments ot the offeenigs and repasta fouud
scattered au tho faonr af tIsa vault of IJoir-ci-Bahari wheu it vas
first iîîspecteil by llrugscli Bey (sins et the abjects bild already
been dîsturbed by Arab robbers> was a tuiber of Cyperzis c.cul.
erns, L., sanie speciniens of wbich frain aucient Epypt aie
alo preserved in the Blerlin Mluseuin. I t is commîon in a wild
sente, aud generally cultivstcd iu the country.

In bringing this etiunieration ta, s close 1 have anly tei men.
tion the fin ding of a biîîidle ot tIhe grass called 1falfa by the
Egyptians (not the Ilalfit of Tripoli sud Algeris>, Septochloa
bzptnwsttu, Hocliat, syn. Eragrostts cytostirmncs, Retz. Thîsl
bundie probably tormed part of anl offéeng repreaentiug the
productions of thse black and fertile soil o! the valley of tIse
Nule, et which this grass vas a good sample.-Sature.

IMPR0VED PROCESS OF MAKING WHITE LEAD.
Iu thse United States, the iiianntaetnre of whito lead ia

coiiducte'd accordiug ta, tie Duteli rethod. Plates or gratinss
of lead tre expoefi ta e fc fums of vinegar, iu vesseis set in
tasu, or stable usanure, vlîicli nets as a lîot-bed ta waru' snd
volatilize tIse vinegar. As tlîe head is corroded, it beconies
covered with tlîe carbonate, which is rernoved with hammers
sud groinoîd. 'l'lie pracess is tedioum, slovenly aud unlsealtby,

aud rany atteuiits liav-e licou made ta iloiprova it, but noue o!
thieî balv ided a pratnct equal ta flint whiich results fromn
corrosioni. 'Microscopically examiued, tlîe carbonate of lead
forned upon the ,netal, is found to ceusist cloiefly of minute
crystals, vhich ara hydratcd, larainated sud transpaurent.
These are niingled with a sinaller quant ity ot extoliated prti.
cles of the carbonate, 'î'lich are opaque. These partiese, it
isacciiued, irapart ta tIse white lead its rprarkabie power of
resiuîtyiîig cils, as weil as whoat the trade calîs its body, i. e.,
its prcperty ot completely coveriug objecte paiuted with it.
l3y tlîe îevr process workruon are not required ta detach by
hand the carbonate trois uietal vicli reuzaius uîscarroded, sud
fie produet is said ta consist almost exclusivoly of thse valu.
able opaque particles. Ta elfect this, tha lead is firat broughit
ta tIse parons or spangy foai, by wçhich tlîe surfaco, expsed
ta tluip slow rarbonating process, ls enrmously enhsrged, the
tlîin mss bpiug Reernsîgly composed of open iuterlaced fibres.
This i., put iu a close chambor, sud there exposed ta a mixture
of atinospherie air, carbonic acid, sud thie vapor o! acetic acid.
Thse carbonir acid, genorated by comlbustion, le cooled aud
punlfled betore it is driven juita the chttmber. Thse air pas
su warnî, sud rare is reu 1e ta iiàaiut.uin tlic proper iegrec
ot moisture. The carbnt fa thse shape ai thea mataI cpmn
ivhich it ia formeil, sud the ruaterial is îlot rcmoved ntil the
corrosion is comuploe.

' Dr. J. Muclier ar Gonova, uiidertook the uaming ot thea hirhen5.

(Auguat, lut.
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A NEW AND IMPIIOVED LATHE.
(Sec Plage 245.)

only a few years ago Western meohaniica mure depeudeut
s iiiett wlly for fille toua on Eastern manufacturera. But
nom lathe planera, drill pressas, miliig !machines,. aud all
kilîds of wood-workiîug mâchiuery are mutatinl varions sec.
tiens ci the vrest f ully equal in every respect te those producedi
by 1.asterii manufacturer&. lu Cincinnati te manufacture of
titrue tools la ain important part of tho city's industry, aud
,saie cf the fineat work in titis lino is turnid out by Messrs.
Conîeay & Co., cf Citis City.

Vie aceompanying engraviug is an illustration of a ne%
twcuty.iui swiug.latlîe freont Chir aiîoî. They dlaira for Chia

1laCite several ncw improvemulots ie construction, which will ho
af interest to ail machinîsts, and whicit we propose briefly ta
nate for flic information cf aur rendors.

Tho spindle, whîclî is made cf igh-grade haînmercd steel,
witît large journais, is nat turned down in stops liko au c e n
telescopeo antd taperiîug 1o a amal end, as is usual iu :Zir
lates ;on te contrary, it iia the aize cf tite front journal !ts
wItale lenlgth, titrougt te cone te thse back beariug.

TItis cf course gives gr A stiffuesa ta te middlo cf the
Ispindie, antI, the mîakers dlair, docs away witit all teudency
Ite altatter sud jar, whicit lias always mare or less beeu te
greit trouble wîth latiies daing iteavy turning. They aisa
dlaimt greseer sn.eetiuess aud Case in runuing, sud Chat titis

inipravement in construction causes the back titritt cf thte
spîndle ta ho borne alike by botit te box sud cap cf the end
beariing, iustead cf ouly ait te lovrer haîf cf te box, as la
usually the case. Thse bearlugs are soiid castings of Irida
cepper-a comsposition cf copper and iridium, for which Messrs.
t'onwav & Co., arc the sole agents, sud whicit thoy dlaim, la
6 uperior te auy otîter composition for jounal itearings lu the
urket. Further, titis lathe la mnade with worens ta actuate

t he fecd ; these alide wîth tho carrnage over teo lead screw,
sud the lead seresv is used only for acrew cuttiug.

Finally, te sttîda, smail gears, sud actuatiug acreas are cf
steol. Ail te 1iing parts are brougitt ta a perfect surface,
aud te latîte gouieral ly la fiuiabed in elegant style, sud makes
s fine appearauce. WVe may add Chat every eue cf teose ladites
ta beited sud titorotîgily Ccsted before it la ailowed tCc bave
ite sîtep.

For further informationi regardig price, etc., apply ta
.MIessrs. Conway & Go., Cincitîai Oia.

Coi.Oun-BLxI;NPs.9..-At a receut meeting cf te Physical
Society, à1r. Hl. R Troop rend a paper Creating cf thse subjeet

Iof colour.blindrness, or Daitonisin, iu which ho aitowed Chat te
hypotiîesis cf tbroe fundamental colour sensations was not te
enly cile whici satisties te well.knowu o qnation cf Maxwvell.
X =v V + cOC + u U, whearc Xis au unkton int; V, ver-
millou; C , chrome yohlow; U, ultramarine ; sud V, c, U. *ivein

cunite f te saine. A recent case ofcf lu-lnns
would ndicate Chat tuera were two pairs of colour lieuses ; end
te auther gave ressonts for adding a fiftit sense-namoely, Chat

for wehite.

HISTORICAL NOTES IN PHYSICS.
DY PROeF. SILVANSs P1. T11OUi'5ON.

I.- Thte Discotcril oftt EecrcLgt

ilit lookiug tbrougît au old volume of te Journal de Parus,
t caune acroas te foll.wing entry, for teo date 22 Vent8se,

iAn X, .Msarch 12,18hu2), wich clearly relates to an exhibition
o f te electrie arc liglit:

43.Le citoyen Robortson, auteur de la fantasmagorie, fait
idas ce mtoment, des expériences intéressantes, et qui doivent

sans doute avancer nos connuaissances sur la galvanisme. Il
vient (te monter de,% piles métalliques, au nombre de 2500

1 laques de zinc, et autanst en cuivre rosette. Nous parlerons
uncessament, do ces réiultat.s, aussi qne d'une expérience nou-

ivelle qu'il a faite ]liter avec deux ciarbons ardens. Le pro-
iinter etant pîlacé à la base d'une colonne do 120 élémeus de

Stic et argent, et le second communiquant avec le sommet de
lpîleis ont donné, su marnent de leur réunion, une étin-

cer(lle brillante, d'une extrême blancheur, quti a été aperçuA par

ete la société. Le citoyen Robertson répétera, cette expér-

Thte individual wha Chus came before te public was uamned

Etionne Gaspard Itobortacu, a namne sxnçgestive of Scotch des-
cent. 11e was botter known for lits '«Phantasmagoria "
exhibjtad a fèe years laCer in London. 0f Chia invention a
notice al)tpearg carlier lu te volume front whichi Vie a bave
pasage is tatkon ;, and in ait esrlier volume of the rounuti die
Paris ie the inutit Il Fructidor, An viii.," thore accurs a
mention of saine nf lusg experiiîîuents on te couronne de tasisi
of Volta.

It le worthv of casuel notice that ln tho number where
Robertson'a Il lhantasmagoria " is advortised, the very next
advertiseîuent on te page i4 one of on exhibition ta ho given
by Citoyen Martin nt te Hôtel de Fermues, wherein as part of
a '«<spectacle extraordinaire et amusant do physique," &o., was
te bu shown " l'expérience du edàograp)liio plus rapide que la
lumière d'un effet extraordinaire et amusant.

Tho usuel date given for te invention of the clectrie light
bySir llumphry Davy is 1,909; but 1 wag sware tinit earlier
notices existed bath in Cutiibertsoli's Il Electricity " (1807)
and other works. 1 was under Clice impression that sorte
earlier refereuce te the matter existed in Davy's own worku
The fieding of thîs notice in tho Journal de Paris inducod me
te consuit te early volumae. of the Piti!osophical Magazine aud
of Yvicholso7's Journal,

Inathe Pilosophical Ma:ine, vol. ix. p. 219# under te date
Februar 1, 1801, the following passage occuril in a papier by
H. Moyes of Ediniturgit, ln which experimniets with a voltaie

pile or coiumun are described ;-
44When te above columu was at te height of itts strength

its sparks were acen iu tihe lighit of the day, even wheu takon
with s pieceocf citarcoal hold in thse hand.<

In the Journal of the Royal Instiution, vol. i. (1802), Davy
describes (p. 106) saine experîrnuts on the spark yielded by
te pile, snd statea Wheu instead cf tho matels, pieces cf

well*iturned charcoal were employed, the spark vas still larger
and cf avivid ahitenoas." On p. 214bhadescribesanddepicta
an Il apparatus for takîsug te galvano.electrical qpark ln fluida
and acriforin substances." This epparatus consistedl cf a glats
tube opeu at the top and having a tubulure at te aide Chrough
whlch s wîre tipped with charcoal was introduced,1 another
mire, also ipped with charcoal, being cemnuted iu a vertical
position titrou'the battoîn.

But earlier tian any of Chase las a lettor ;îriuted at p. 150 o.
NielwolsWns Journal for Octaber, 1800. This letter la eutltled

ta Mr. Nicholson." It la dstted "'Dawry Square, Hotwells,
September 22, 1800,'.' sud la aigned by Humphy Davy,_wito
lit Chat ime was assistant te Dr. Beddoes at tehocld Philoao-
phical Institution inBristol. The latter begins titus

I'SiR-The earlier experimenters on animal electricity
noticed te power cf well-hurnedl citarcoal ta couduct the coin-
mou galvanic influence. 1 have fouud that Chia substance
posseases the samne properties as metallie bodies iu producing
to bhock and spark,* when made a medînîn cf communication

betîveen the ends cf teo gaivanie pile cf Signor Vol ts."
Iu noue cf these extractii, hawever, la anything said cf the

praperties cf the arc as a continuonus luminous spark. Theae
were made knowu iu Davy's Inter researchos. Yet the eiectric
light attracted attention as we sce before the special praperty
of coutiuuity wvas cbservedl.

Il.-ThAe Invention cfit/e Telephone.

In the Journal cf tlic Physical Societ y cf Frankfort.cn-the
Main for 1860-61 (p. 57) may ho fonud a moutucir ou telephony
by -te galvanie currene, lu whicli iCa wrlter says : IlI have
now succeeded lu constructiug au apparatus by meaus cf
which 1 amn in a position te reproduco thse tarnes cf divers iustru-
monts, sud eveit ta a certain degree the ituman voice." The
in .venter furtiter saya: I "Suce te leugth cf the couducting

liise h extended for Chia purpose just as fair as lu direct
telegraphy, igiv. to My instrument the rints 'telephone. '"
Towards the end cf te memoir it la stated Chat until uow
it had net boen possible Ca reproduce tdie toues cf humain
speech writh a distinctuesa sucient te satisfy everybody :
"1Tie consonants are for te moat part Colerably distluctly
reproduced, but the vowcis nat yet te an equnl degree."
The author if the rarmoir lu which these remarkeble
statements occur at Philipp Rois. Thte paper froin
which the precediug qectations have btte. taken coutaius
many other palnts cf interest, sud lu particular a coin-

IHere Davy edde afootnoea: *'The apark is most 'rivid whon thse
charcoal la het."
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parisa» of thc action of tlie transnîitting part of the tones and ta -discordant sounds he mralkes tie roliowing
instrument 'vith dhut ich huma» car uipon %vhiclî it was significant rerrark - 'So soon therefore as it ii possible,
foundcd. The author says. "H1-ow could a single instru- at any place and in any inanuer, tu set up vibrations
mient reproduce at once the totai action of adh the organs wlîose curves are like those of any Civen tone or coni;
operated lu hiumait speech ? This wvas ever the cirdînal bination'of toules, ive shall then reccive the saine lImores.
question. At last 1 came by accident to put this question bion Nvhich the toule or combitiatiori of toiles wvouId have
another way. Haw ducs our car purceive the total (or iprodt ced upan us. Taking my stand upon the preceding

princaples, 1 liave succccded in constructmng an appar-
atus," &c. He concludes his paper by saying that the

j newly inveuted phonautograph of Duhamel may perhaps
lie has asserîed respecting the corresponience betweea
souîîds and their curves.

The actual apparatus figured in this memoir and ex.
h lubîted ta the Frankfort bociety in October, 186i, is naw

iii my possession ; and 1 ]lave also temporarily intrusted
to me a still carlher experîmental telephone made by

Phlpp Rçis in the fnrm of a inodel of tlxe huma» car.'
/~This interesting instrument is depiéted in its actuàl con.

dîtion and size in Figs r, 2, and 3, aWid in section inIFig. 4. It is carved ili oak-wood Cf the tympanic
-~~~ m - embrane uiîly ,mail fragments now exist. Agaiust the

centre of the t> nilwun rebted the lower end ofa little
IC i j urvcd lever of plat 1nuin uirc, which represented the

'i"-hammer *-ibone of tehuman cki. Th4s curnedý lever\L i '~ ~i '.was attaiclicd to the miembrane by a minute drop of
W se.dîîig wvax, so that it movcd i. %«orrespondetc ith

resultant) vibrations of ai the simnultancously operant
organs of specch ? " Hie then gocs on to, describe the
action of the .rud ît5ry ossicles ivihen li.tde thse recipients
of soutid-wa-.ves,, and points out howv îhey ececutc inove-
ments and exert forcea upon oiw, another in proportion to
the condensations occtîrring in the sound.conducting
rnediumi and to the amplitudes of vibration of thc tym-

FiG- - FIG

panum.~ Havin \ttdti avo pooto ewe

the~ ~ ~ ~ ~ caus an t fet egc n osek h rpi

phauu.Hvgsa thear is asltyinple~ çÀ proprcetin bytwng

more than cai, bc exprcssed by such a curve. Aftergiving
samples of uîîdulatory curves corresppnding to musical

IG. ..

every movemeut of tlie tylupanuni. It was pivot cd near
its centre by bcing soldered to a short cross-wire serving
as an axis. The upper end of the curved lever rested in
loose contact against the upper end of a vertical spning,
about jinch Ior.g, bearin.- at its sumrmit a slender and
resilient strip of platir.uin foul. An-.adju-;ting screw ,served
to regolate the degree qF contact 'bctwcen the vertical
spring and *hc curved lever. Couductiing wires, by ieans
cf ivhich the current of electricity entercd aiid lcft the
apparatus ivere affixed ta scrcws in connection rr.spec-
tively with the support of the pivoted levèr and wvith the
vertical spring.

If nowv afiy ivords or sounds cf any kind wec uttered in
front of the car, the membrane was thereby set into
vibrations, as in the human car. The hittle curved lever
teck up these motions precisely as the " hammier »-bone
of the human car does ; and, like the «'hammer "-boue,
transferred themn to that with wvhich it wvas in contact.
Tle result ivas that the contact between the upper end of
the lever and the spring %vas caused to vary. W lth everv
rarefaction of the air the membrane moved farward, and
the upper end cf the littie lever moved backwarcl and
pressed more firrnly than befote against the spring,

'The prcpeuy of 'M. Léon Garnier D;fetor of Gar.-iet's insitute ai
Pedrichsdirf. near }lomburg, where Philir.p Reisi was fonrAey Teachtt
of Natural Sciences.

[August, isss.
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'ueking botter contact, and ullovlng a stronger otxrrnt to flow.
At eVr condoneation of the air *ho memabrane nioved back-
ward, lad the uppr end of the lover moved forwarl, s0 as ta
pros lei trengly than before against theo pring, thereby
inakîng a leas complote contact thau befare, and by thas par.
tualtv intenhlptîng the passage of the caront, caused theo ur-
ront ta flow las freely. Tho eonnd.wavoe whieh entered the
air would tn this ishiton thruw the eloctrie current, whioh
flowed through the point ai variablo contact, into undulatione
in strongtb. Rois; himBelf tormed the contact-part af bis toe-
phone an intorruptor. That it waa nlot inteudod ta oporato as
an abrupt mako*and-break arrangement, as soune persoa have

.orronoeuBlY fancied, ie evident; flrstly, because the inventer
introducod delicate sprnfs to givo a follnwing-cointect, and so
1,rovot abrupt break rom occurrin ; secandly, hocause

abrupt breaks would have violated the undamontel priaciple
ta w hich hoe refera in tho sentence inimoc5lately proecdin hie
description af tIse instrument shown ta the Frankfort Society,
namnoly that of creatîng toues whoso curves were like the un.
dulatory curves umparted at thse transmitting end af thse instru.
mejIt-:jhrdly becanse (in another article> ho dcscrîbod his
instrument as opeung aud closing the circuit in proportion tu
the sound.wave, vhich obvsouey an abrupt Ilbrake.and.
makea" apparatus vîthout a spring-cantact eould flot poseibly
do. The meolhanisin which Rese thus invented-asd which ta
substantially alike in ail hie instruminta-might ho a pro-
pnately described as the coinbinati9,n af a tynspannin wiil au
ecetri current-regulator, the essentiel principle of the electric
current.regulator boing tÊe Pmployment oi a lbase or iasporrect
contact between the two parte oif .o conducting ayatout, those
parts being 50 arran2g8d that the vibrations of ths ympn
would alter the degree ai contact and thereby Vary tIse reast.
once ofiored at the point af contact ta the passage of the car.
rent, and sa rogulate the strength af the cuaroent that it 8hould
magnetise and demagnetise thse care ofia distant eloctro-a.nout;
ln a nsannor corresponding to thse undulations ofthe tyinpanuat
of the transmittor.

Thse particulsir fana af the instrument 8hawn at Frankfort iu
1861, and decribed in the Journal, ta samevhat différent
front the Il ar." The figuré (6) aut3 description are taken froni
the Journal.

IlIn a tube ai wood, r s t1 U v x, there ie a conical hale, a,
closed at oite aido by the memnbrüne, b (madeof tho lesser tu-
testino of the pîg>, ~I a the middleofa which a littie strip ai
platinun is Contenter.a a canductor of the cntrent. This is
nnited with thse binding-screw, p. Prom, thse binding-scre%ý, cc,
thora passes likowise a thin strip ai mnidaI over thse middle ai
thse membrane, and termînatea here iu a littie platinum wiro,
wbich stands at right angles to the length and 1breaith ai the
strîp. Prom tho binding*screw p, a conducting.wire boads
throughL tIsa battery tua s ditant station.",

lu tIie original instrument there ie aiea an adjusting.serow
!a rogulate the contact thoughlthis la nat sbown in the draw-
Ing.

'Vuie recciver used ta reprodnced the @oUnds tranernitted bythoso telophanes je aie dcsorlbed in the meonir ai Reis. It
cansistol ai a steel needle snrrounded by a co i v ire. Thiswas et firet sot up for the purposo ai ncereasing the sanuda byreonanct upon tho top orta viollu , later it wae munted tpoua pinewood box, ta visich stfi later a lid of TL;z pine waadded against which the listever could pros is car. Theaounds emittod by such a vire during magnotîsatian and de.niaguetisation were weil knowu Meère, but ta Rois in duo thediscovery that athor tones than the naturel vibraItion-tane ai
the vire cauld ho electriCallY imposed upon it by the varying
mairnetisin§ force ai tIse carrent in the eniroundin, r cail. Roiserp aiued t e reproduction af tIse transmittcd sa)UZnd by sup-
pasing a magnetît attraction betvoen the atouts ai the steelvire te wark synchrononely with tiso flnctuations ai the cur-ront. 1Uolator dvs a diil'erent receiver in wbich, au eloctra.unanet vas provid4d witb an, elastically naounted armature aitroun which it threw juta vibrations carreeponding ta those ortho original sound-waves. lVitli thie ap8 au, ndatae
mitter wjt'g a emalU curved lever like that in the Issar" ho vasable (860 Kuhn's Il andbuch der Aingewandten Elektrjcitâte.lehre," 1806, p. 10r 1) nat oniy ta reproduce molodies with as.tanishing exsctnos8, andeingle yards &qs ia spcaking e _Àd rd.inq (blsu distinctly), bnt even ta transmit thse infexions ai rhe
voîce expressive af surprise, command, interrogation, etc.rth

Considerin hife these early researcheat vere carried, it isremerkaaîY tet their his'-A.c value bas been sa greatly over-
lonked.-Nature,.

A NEW AND INIPROVED LATHE.-(11AGR 243.)
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THE NEW YORK~ AND BROOICLYN BIDGE.
Se much bas beeîî seid by way cf description and expieas.

tiens concerniong this, the lnrge.st bridge nt prenent ii existence,
tissougisout tise prose of thse country, tiiet iri view of otirlimited
spece, ive dccru it alone advisable te recapitulate somte or tire
more important figures, anore te serve as a refcreîîce tirait for
an>' distinctive purpoe of description.

Ft. In.
Total lenRtb of bridge and approaches ............ 59,î9 O
Lengli cf main s~it ..... ........ ........ .. ..... 15M.6

spants overtland, each............9300
îirooklvîî appircich ... ...... q..... ... 97 1
New York apprenais........ ..... .. 1562 a,

WVidt1î cf bridge . 50O
ilaiglt cf bridge in thea lea-ant 9IO2 above mni hgh vrater. 135o <
lligtof floor al tewers abave ancait higli water.... ...... 1193

il 'aî.ht cf towenr aboue insari litei iter..........2M 8
Terinal elavittion a t Neîs York, above inîcia bitgla %vater .. 38
Terminal elevaîjon at Blrooklyni. ebove menui uish iter fi l 4
Grade cf rondtay per 1W0 foet..... ......... ...... 3.

Thoe bridge comprises six triasses. The centre triasses r.re
17 ft. lîigh betveeiî pin centres 12 ft. 8 iri, spart clear cf posta.
Thse aide triasses bave a beigist betweeîî pin cent:res 8 f- 9 un.
Tie transverse floor beains are 86 Et. long sud 32 inclies deep.

Numbor cr main cribles.................... ........... 4
or strand3 tu cadia câble -.. 19
of ise te oStrand ......................... 2 -8

Diameter of main cable, iihon ivrapped ................. 152 in.

The wiro is cf gnlvanizcd steel, coated iritis cil and laid
straigist. Thse garage of the cable %virce is "o. 7. and .nf thsej ¶rappxng Nu. lu. Area of tiction, solid. cf cacis cabie, 144 834

Tisore arc 2v8 suspendur fruin eachi câble for tise mai) qpan.
and 86 for tire land sp1aus. Estinîatcd streîîgth of Paria suc-
pender, 70 toits. Maximum ]oeil, 10 tons.

IWeighe ofsauspnded %trusture fnmnancn.ra<. L.- ,,,r 14.6&W
'eîlî u epended centre i;j>an. inctuding Pahie. .

sîm dmaxinr.um load on ceittr epan *. ..
ITotal ciebt. Ioad and Structure. central ,,an .. .......... .12
iAntut ave îvcîght bourne t> siel nirc ..taà s .h
Fsm.. qied stressun Gables due tu 1usd. . 17k
Ultime,, 2trectb cf cables . .. 49eMX

Tlicsuclîcrages are 129ft. xll9ft.at base, and 117(t. x< 14ft.
a t toi). Ileight aboya mnean higis watcr et front, 89 ft., sud at
rear 85 Ut. Tire wreigbt cf each vq £0,000 toits. Tiacre are
cîglît anchor plates 16 fi-. A. 17 ft.6 ini. b>' 2 Et. 6 in. tbick nt
centre, and cacis weiglhs sonie 23 toits.

The total ceet e! thse bridge so far lias beeîî sometliig over
$15,000,000.
jThe caisson for tise Brooklyn tower w. towed iuto its bertis

I on May' 2,1870, aud tise firit granite blocks laid on it Juo
1 15. Excavation commenced July 10. ut waa fiuicd iîti con-

crete, sud lefi n final position, Merci,, 1871.
Tbe New York caison was placed in its bcrth iu October,

1571. and was lcft filied aund coînpictei iri M.ay, 1872.
Thse B3rooklyn towcr wus completcdl ait May, IS75 , tire w

York tower in Juiy, 1876.
On Fraday afternoon, Angus -25, 1876, Mr. E. F Parrington.

tise master mccbauic, inaile lits trap over thc eiîdless travelier
repe, aud immeihiatel>' afi-er tise work cf ramning tise câbles

jwas pusired. Tise htnnnug sud rcgulating of tire cable wires
wabegu June 11. 1877, and conîpicicd Octebrr 15, 1878.
On May 24, 1SSS, as ait or readers ivell know, tise grcet

bndee %vas formaiy> optiied ta pubic service. 7&k .irca7i

NOTE ON SrLMING-TAN&9 IN SILVER MILLS.
UVY ALtftRT WILLIA3ts5, JEZ., UAlIGoD. C.

(Bead at the Doston Yeeivîg, Februar>', 1883.)

A large proportion of tise xvcrk ppcrrorm.-d in svct-crusising
Ealier mille in deveted te tise handliug aud re.baainîg of pulp
between tise batter>' and thse pais. Tisera stemîs t bo sno
gexîerâily applicable substitute for tise settling.tenks, sud un
thse present systein et constructing mnills tise tanks iuvolvo an
ameunat cf labor wbici sua> We regar ted as dispreportionate
and unaneceSaur.. iu vicw cf tieautornstic iinprevcznents wbicli
have been introduced iu otiser directions.

This difficuit>'lbts beeu met, iîowever, hy BoWss continuons
jproces, iu whicis the îsnip fiosvs directl>' frotta tirs mnortare ta
Uithe fs elsc cstol okn cefn.as This
muthod Iras been ado ptcd at the -noonulay miii, Beodie. Cali-
terniit,tseflarslîaw, Arizona ;thse Siezm Granutle ' ew Mexico;

and thse Priotas, Sonore. The continuous procoes, while gtvin&
excellent resuits wvith epecial ores, and under peculiar loal
conditions (attel as n deliciency in water supply), is not, 1 ib.
lieve, claiiued to be available for ail raw.anmalgamating mille,
notwithistanding itil wdll.merited popuiarity for certain work.
Soute trouble lia been experienced froin tire tendency te con.
centralien in the panis, thougli this can be avoided by skilful
rnanij)ulation. It lias aie thse disadvantage inherent in eom.
binetions of distinct operations ; it reqiresa avMr nice W<" ut.
meut of thse %çater eupply ta obtain fui I battery cfliciency w.ah.
eut runniong thse panis too thin, thongli tire latter defcet la
partiaily componsated for by tire graduai thickenini cf thse
pull) as it proceeds tisrough thse series of panis. Vie objection
as sîntiear to that wliicis liolifs in a paraillI duplex procees, tirait
of rombiuîing roasting and emeltiug ai a single furnace, wliere,
eacli operatin is injuriouasly itfre.cted b>' tire necessityof fitting
it ai wîth another and entirely dilfoent one.

lIn thse prevailing type of %vct crushing silver mille thse bat
tory stands atter settiing amc mnaipulated in eue cf ie. three
following ways : 'rhey are either shaveiled hato wheelbarrows
or cars, and thus conveyod ta tihe pans ; or the>' are dumped
int heipe upo>.n thse platform immcdiately' back or thse pans,
freit wlîc helay are again spaded juta thse panas; or, if taken
frein, tire row of tanks nearest thse pans, the>' are somuetimes
tbromvn direct>' froin thse tanks inta thse latterby asingle hand.
lina. Each of theoe nsetiods may be applicable un a single
mill, according ta tire arrangement cf tire tanks relatively te
the pans. Titus of tho force etaploycd ira six Comstock mills
(thse Brunswick, California, Maripoia Morgan, Scorpion, andi
Trench> ithich i n 1880 nuînbered 215 menx, ne lois tirmn 49
were tatakmxen, and of thse crews o! ±wo raills in Owyisee County,
Idaho tlie Elîmore and Joues & Adamns), ô wêre tanakmen lin a
total of 19. Thse wagos wvere $4 lier shift cf le and 12 &ns,

jTisese eiglit exemples shoit that 24 lier cent. cf thse laboe un
thse mille nained i.ousisted ira lhandling the tank pulp. The
i nâtances citud include all the data 1 have et command, and
probably 21rot a fair averageocf the practico in raille of tire
saine ty pe. Iterncniberitig thse notable savin., which bas beau
etlected iii otser dutail:à of nxa'.eru aînalgamiating mille it &p.

pe b htlere is a possible openiug for iruprevemont.
Tr bect cf tisis paier ie te tlîrow out a haitt wisich may

invite discussion, and tua>' suggest te thîe builders cf the ille
of tire future a remedy [or thse 'existing clînîns>. slow and ex-
p'ensive "'0"", of heandling tank pulp. lustêed or the latterions

ahovllin cfthe iseavy, tenacions pulp ta isigher levais freint
j tie tnkswhynot utilize the always obligiug force of gravita.

tien ! Tis -s already donc lin paanîng thse ere Creû, te bas
sirccessively tlirugh grzzlies, rock-breakers, sud ore-feeders te
the stanîhîs, and in settling the purlpt, aud afi-er leaving thse
pans thse pul p flomrs downward te thse settlers and thence te tihe
egîtators sud sluices. In ail thtse stages tise movement la
steadli> downward, and is elfectedl by gravit>' ; it le eni>' wisen
thse settling tanks are retaclied that ant interruptiono ccure
Suppose now tisat instead cf thse erdinar>' tanks w. intreduce
a serres cf hojîper.shaped boxe providcd witis gâtes at tire bot.
tom, placing tise pans 6 te 8 [cet beloir the usual leva], and
discharging tise settlingboxes into, mavable trouglîs leading
ta tise ctnurging.lîales ct the lians. Thse position of tise self.
dumping tank~s ivould bc tse saine as thatef thrordinary oars;
thse grade of sînices frein tise battery te the tanks would net bie
changead and tic arraqecnt of overflow gates wenid b.e
identîcal. Thse tank capacit>' could aise bc kept the Saute while
dLliLýnsbîng tuie arcs for the cipicity cf thse commun tank
is determiucd b>' tire limit cf depts front which a man cau
convenieutl>' sliovel-thie deptx ranging li Prosent mille frein
24 te 40 incises, and seldoni cxceeding 30 incises. Tise propose4
syti-cin wonld allow t04e conspartmciînts te hoe smaller nlu e
becituse cf their corrc.spondiagl ma~ter deptis. Thse gates et
tise bettmu cf tise tanksi could be actuateid by levers extending
above tire pan flooir. Perliaps the best arrangement woubi be
te empluy Jeinged bextozus surfaccd witb bnrlap, aheet.rnbber,
or chler ptackinag. An>' sliglît Icakage would net bie objection-
able ; fer the water wculd be strainedi as it escapie, ana ail
dri ppings would collect in a large flxed troîîgs nderneats thse
tan ks, front which thec water ->uld e condoctedl te thse ulime

pondais or nsed lui diloting thse pans and 3ettler chsarges. The
i dtaile of construction en b. claborated b>' an> mill de-
signer.

Tire plait cf using gravity.discharging tanks is, i admît
open te certain objetions. Lt dcmitnds eteeper grades inside
thse muill, te allow reoin for a half fleer boneatis thse tanks, and
te gîve î%utrîeîent fail fer the nlices (rom tanks te pans. Thse
work cf exciavation fer foundatione wouid be ilicreaitd, and

1 - ==Z;;;ý
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the reortar beds wvoîld, iîeed somsewliat heavier backiug. Un
the ullier lîand the tires occupied by the buildinl could bie
g liglitly reduccd. 'Vile expense wonid. iiepeud, largely uPjn thle
I aturai, grade of the site. For a 20 staisip miii the addition te
th@ first coat (given a fil ourable site) .ilould ziot exceed $1000
-au sînoust which couald bc saved ini wages of tankissen in a
tlîree inontîls' ruts.

Mitsiustopic ANî,.Aî. is; l3nicKs.-Tlie weatlîering of brick
walls listo a ftiable state is usually attributed to the action of
lient, wvet and frost ; 'but by reccut observation af M. Parize,
the reai destroyer is a muicroscopie creature, and the action
1played by tho weathcer is oniy secondary. He bas examissed
the red dust of crumubling bricks usider the microscope, aud
futind it to consist largel of minute living organisis. A
8sauilple of brick dust takeon froin the heart of a salid brick aise
sbhoived the saine animalcule, but in sinaller niumbers. The
rosgnifying pow'±r af the instrument wvas 300 diainetera. Every
titcaying brio?. shewoed tlîo saine kind of population, but the
Larder the brick the fewer vere noticed.

A NEW INDUSTFtY.

C..SOIr,îTNOLomaE ANip BuLWI ÂIlIALi ZYTO SELr.

CORIîsVî AND> SOLin BLOCKSI.
Thei m3vhml and. process vviili are illustrated (p. 248,> sud

der&rîbed, fur coîsiplidetiîig muuse end buiky înatcriais ito
compact et solid tfrrms, are the achievements of the scientifie
rescarci and praoticai experiments conducted tbrouglh several

y esrs by Mr. W. IL Sinitb, of thtis city, aided aud cncouraged
.Y aComîpany af promîisseut business men, incorîioratéd. as tis

Smith Conisolidation Company.

Tercsnlts olnaitied give assurances of tho devcooment of

t urenîust iauufacturiug intcrcsts af the land. The syatems
involves the reduction into merchantabie faris of the bulky

totià of the flour.niills, the wvaste wood prodncts of the saw and
planîug mille, and the serenugs and dust froma the tend
mncr. It also applies to ail sucb bulky articles as tanbark.
coati, cotton weste, cottonseed ImIls, liay, straw, etc., ferti.
hizrs, and nLany athers.

Ti.c machine illustratcd consists af a hcavy stcam.hammer
uperatîngujion the zoaterial cantained in ouae of tho group

tfhlree steel moulds. Thec moulds being passedl tlirongh one-
tbird of a revolution at cach soovement brinigs tbem under the
hepper for fillîng, the stcam-hammer for consolidating, and
the disclsarging-hnmmu fori dsbargig the moule of the block
juàt Eormed, an sncmI manner thiata tho three operations occur
sinultasseously. One blow af the hamuser usually suiccs ta
consolidate the block, which weiglis front ten ta thirty poundis,

iaccord-zig tu tbe mnaterial of which it is composedl. Four
bieclk4 per minute cars lic readily made. The capacity of tlle
naaciucrepresented is 3,000 posuds of fuel pur liour frouas
white piste saîrdust.

Tht process, as applicd to the mijority ai thse substanices
1naîned, consist3 in hecating tho material saficicntly to soiten

t msherent reain, gluten or bitumen, and, while it is in
ibis site, subjecting it ta the opcratien af the consolidator.
No forcign substance is in any case admixed.

To mecL thse ardinsary rcquirements af the milis for a mas-
ýhin ta cotinpress bran or other allaI into pakages of auch
delisity as will make a freiglit equai ta or b11tccr than sack-
gleur, and whicb will ]cave the material in its naturai condi-
tien wee rcnioved trains the package, the pracess is modified
by the omission of heating thse niatenal, and it iS spouted
directiy irom tise mnil ta the moaid, where it is subjevted ta
the same opcration as for consolidation, forming a block which
bus suficient, cohesion, vrith the assistance ai the package ino
wlîich St is discharged, Io retain its density and aliaZe. but
îlîich resunies its natural bulk and condition upon bcing re-

ileased front the packa e.
Thie importance of tiis invention ta the suilling interests

of the ceunitr wrll bc apparent vrhcen theu results obtainsed. eitis
bran aind mil ofals are considered.
jBran bus always ben an articleofa farced sale, liecausie ai

i its buiky nature, being hols expeusive ta store and usnpro-
1fitahie for expert or aisipinent ta points distant frons thse mili-
ing tententa %vhtrcasbant van now ho redaccd ta onse-fiflis its
naturai bnik, rendering it at once a practical and vainable
.'insoserciaI artivc whîvh freights botter than sack-flonr, as thse

latter morsures about 47 cubic feet ta the grass ton, while tho
cansolidated brait nicasures but 80 eiie foot ta tise grass toit.

Consolidated brun lia proved ta hcofa two.iold advanstage,
aince, air aud meisture beiîîg excludod, St la net liable ta
damage by chmatie eflects, and blorki ai bran made bytiis ~ra
cees aver two yesrs ega stili romainî as sweet and goodse ilhest
maain. This resuit alenos is ai immîense vaine, for the reasoan
that bran and other inili products uîay now lie slîipped, ta
ivarm climatos or inay bie kept in store for inilitary vampaigu
purposes for an indefiiiito tume, whicli is îlot the cas witiî
these mnaterials iu tlîeir naturai conditian.

Sawdust, aliavings, ivood Nvaste, coai.dnst, sereessnoa
cottonseed huila for fuel are coîîsoiidatedl ia seli-aieroîît
blocks by tbe saine mîeanus and ii the saine manuer as liereto.
fore describedl and sametlîîng af the indastrial revolution
about ta be ecated by tlîîs niethod ai disposîng ai tho %vaste
pýroducts ai theo saw-mills ma), ba appreciated, %vien it is con-
aîdertd that they represent fully, ane-third of the log measuro-
meut, amauntiog annually ta millions ai tons ai naw more
than uselesa material, much af whiclî cao lie mansufactured
ino fuel having au asccrtained value ai 33.25 p.er ton in
Chicaga. This is donc at a total exiiense ai 70 cents per ton
for the consoiidated blocks au board vessel or cars at pîlace ai
manufacture.

The vaine ai these bleeks as fuel, in camparison with
Illinois steain coaI, bas been fosud ta lie sncb as ta induce
severai large vity consumera ta place standing allers for quan.
tities at tise price ahove.oamcd. The blocks possess the fur-
ther ments ai cleanlincass, burning aimost smlokeiess and
asbiess and entireiy clinkercasu. For domsestîc purposes tisc7
are espectally desirable, as îlîey van bc made ai any 8hape or
sise.

The aggregate possible vainc el fuel iroin thîs source aloe
defies calculation, and stull, lis place oi heing a burden ta tise
manufacturer, it disposes ai a nuisanîce and source ai danger
about the saw-nills, and the expense incident ta the construc-
tions and operaîxon oi ccistly tarnaces or huniers with convey.
ers, etc., for vansumiug tliese heretafore valueless producta.

This applies with cqa larve ta planîing.mills, where thse
prescie ai an accumulnation ai sisaviugs 'a especiaily Lazard-
ons ; and i ia estîmated that thme ont- put fi the largýeplaoing.
milîs of thîs city dnring the busy season yxeids as liigh as 200
tans ai shaviogs per day.

Cotanseed hailes and mucis oi the strav and grasses abun-
dant in mansysections of site West are by the lsamne means
reduced ta a fuel eqnRlîog in value ca or irood.
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TaE 8blIT1H CONBOLIDATOIL.

A supetrior article of qton<' of great denaity snd beauts can
bo prodnced by machine from any of the olements compasuig
natural stofle. The stone mande by this process weighe f rom
150 te 160 pounda per cubie foot, et 10 te 15 pounds more
per cublc foot tLan Ohia suidstone.

The paibilities shown with thé fow substances before.
named apply in a groater or Iess degr-m te an indefi:iite nuniber
of articles. We have instanccd enough conceraing the pro
docte of this proces te excitc gencral intret in t.he particular
irechanical devices b y which they are procurcd.

The Smith Consolidation Co., have this machine ana niany

of ils products folly protected by lettera patent of the. tT:dte
States and Canada. They aro prepared, wilh aie nsauj, te
pursilo the business of conatructing machines foi anj specifie
material or for the disposition cf territorial rigbta, aw&d wMl b.
plua te offer upon application more detailed informnation te
any who rnay want it.

The offices, cf the compmny ane: James L. Houghteling,
prasxdent, ,C. H. Mc Cormîiýk Jr vice-president; Horace

Wilsotreasarer; -John Lanâle, gocretary. The oompany's.
office is atf254 Sonth Water streot, Chicago.-eb."pg Idus.
irial WorW.
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SUTCLTFF'S SOIJNDING APPARATUS.

......... ......... .. ..........

This Apparatus wss des«gnet With a View ta the carryin o
cf a uxensve satc 0fSoeundings at and about the River

Fntrnnces te the =e North Docks at Liverpool, and its use
there proving ta, be most advantageous, it bas boen matured
and modified ta meet. the general requirenients of Dock, Canai,
Hiver, and Coast work.

It providea for the talring af Saundings more accurately,
expaditiously, and with murh lceu labotil than is possible by
&Dy olIer eXittiCg Masons, It aawitil Of Sndi]2ge redced to

ieuy dAtuan 1qvel boing obtalne,4 direct and withQigt calculation.
And It enables the çpçr4tigt P, of t4kiug èSoit1dipga gqd plot.
ting the @%me to ho Peromid simultaneausl4' and by 0z4e per.

The Apparatus conul*t of a Sau4ding.Mabines g Disaffl
%.ecorder, and a Section Plotter.

Ile Soundiug Machine consiste af a wheel With u spiral réal
attachment, arouud its<iiphery is wonnd a wire by whiclh

iead is angpouded, anthe spirW roci carnies a evpuS'pr.
hae, Oneaendi of whach as pas"c thuaugh a leadiugbok ia
-t the forwara part ai tEhe boat on which the Aprtsl
moewtcdl, and* frm theoce it la talcen baok ta the lead, to
wbich, it nbo is attachcd.

Tte fonction af thisprevcnter-lino le to obviste the trailiu
aswa o f the lead when the boat is being moved ahea ud
thereby ta rend4r unnocesarv tliê castiipg of the lead forward
for nach dip or saunding te* hi taken, and ta lallow of thre
l ead being worked withia a range of a few foot of thre bottoni
to 1-t sounded, iu order that its surface may be closel v un

dtasytraccd.
eçdtis en the horizontal distance frora the lead ta the

belore-mntianed leaaing block ce treated a the baue of sny
nigbt-anglod triange, of which the depth belaw that base ta the
load 13theoperpendicuL.r and the distance froma thes :ad ta
the lciding block is the hypothenuse.

The wlicel and the reel ame so proportioned relatively to euch
othêt aisd ta tk. base that they bath psy out or take in the
requircd ainount ai their imesctive lin»s to a itain the iead
vertically undcr the *ar end af the base Uine atitU depths of
its rUè;c.

The weight ai the lead causes the wheel ta revolve audps
ont the soundiug and proventive liues eimultaueously ; si1i
line, due ta over.runuing ai the wheel, ia taken up by a spring
which counteracts tho paying ont mavement4 and the laid à
raised by turning the w1aeel by band.

The wheel is ton ficet in circumierence, and ita nitu i& divi.
ded into feet aud tenths ai a faot.

Que end ai its azle hbu a aleeve bearing that may be revalved
within its pedestal, snd ta this aleove ame attached a long
pointer and a shart ans, the langer pointer ta indicate readioR
an the ritu ai the wheel sud the shorter one ta ahew the raid
ing on a fixed dise which is maxked aîiilarly to the wheel.

This arrangement admits af Saundings rednced ta, anv datant
heing abtalued direct and without calculation, thus -On coin.
aneucing ta taire Saundinge the lea l owered ta the siafce
afithe water, or ta, any convenieut depth below the seas, and
thes pointers are set ta thia figures reprcsentingl the positian oi
thes lp4d li relation ta the datura levai, th ad lja tIr.a
lowsred ta the bo#og, and the auding, raduced ta datunw,
is indicatoel at the langer pointer,

Âny change iii tie levait ai the water during the progcsoa i
13oanding aocerations is prwpvlced for by turning the pointers ti.
the direction and to tb. egtent of suai change, iaidicated by
the aorter pointer on the fired diâo, and the longer pointer
continues ta sliew deduaed sudinga.

The Distance Racorder consista of % dram onwliu a fine
crucible steel wire in wound; the drain la rotated by tic

mcefg wyo the boat from the startlog.polnt, ta whiolc anc
ena c the wire is attacied, unwludiug tho wire which la kept
tant by uceans ai a brake on the druni spindle, &ud the revalu.
tiens ai the druni anc made ta indiens on a coanler the longth
of wire ead ont, or ta register the stae in cannectian wath
the Sction Plotter borcinafter dmcribod.

The Sounding ana Diztancs Wires are kept lubricated by
being made ta pues tirough olled padas

The Section Plotter consis of a paper feed roller or rollers
sctu-ited lhrough imitable gearing by the dram in lite Distance
Beoarder, so that the trave] ai thc aer represents to the
reqnired scale lhe pâying out ai the distalnce wire. la cases
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where a, ineaouring rvire cannot bc Used, moetioni is qis'Qli te tlîe
palier carrier by clockvurk,. A block slîdiîîg in tildes, catrnes
a niatrk-er auros the palier nt riglit ongles4 te tlîc ine of its
travel . it is actuated hy ai corai frontî a siîiall barrel clsiîed te
une5 eiid ef the ixIe et the Soutidiiîg MVlseel, capable oftbcing
tuizk d atuiit tlis saine fur adjustinent, and se îîroportiuied as
te indiate tu the reqnsred scalt, tlîe rue aîîd fali ut tIse lead by
tlie mîotion it istlîparts te tlc nmarker

las ubiiig the Section lltter tiîî lead is îîlaced on the sur-
tace of thie tater, or at aîîy cuîîvenienit delith, below tlîe saine,
andI the Suiiîîding Marker us set te a hune o1 tlîe palier relire-
seiitiiie tliît Il vil, %% hidi îîîay bie termed the trial datui fine;
sudi laite aiiy havi. bî Cii p)rtvitîu8iy drawen or strîîck by pasgiiîg
tlîe laper alung sslth tlit itiarker iii contact, or by tIse use of
a .seculid uiiîrker it îîai, bc pruduced rehile t1ie Soidîings are
btiiýg taktii. The 1>lett.n4, ut the Souîîding s .ffec tedl by
siiily tn~i.ing tIse aiiarker; rhicîs is kept cer ot tlîe palier
by a sp.rilg, eadîi tîme the lead is teit te touch tlîe bottani,
aikid tlius there as 1îrukduced a dotted sectîin te a trial datuni,
front which, aîîd a tide guage record, tlîe truc dattnn fiue inay
bu ýàlotteJ, tîîne lîavizîg beeii noted at cadi eîîd et tlîe lne.

1ilie position ef cross aiglîts, bearings, &c., iiiay be indicated
lày holding the miarker lin contact witls tic iaper wliile tIse lead
is beiug rairted, se as te jîroduce a vcrtical stroke, agaiubt rsliieh
tlîeir designation nay te %vritten.

NOTE ON THE INFLUENCE 0F lIGE TEMPERATURE
ON THE ELECTRICAL RESISTANCE 0F THE

HUMAN BODY.
îy %V. il. STONE.

The experiineiits rehiei 1 have 110w for soin y'eurs beeu car-
rying out as tu' tîle varions tarins et unedîcal eleotricîty have
beguna te furnisha trus worthy resuits. Some et these, witi
tîze hel1 î etflDe Kîluer, reere, iîucorporatedl un a paper read betore
tIse Society if Telegrapli Enlgineers on Mardsi 9, 1882. We
tlîere stateil tîiot at prescrit Il ne are liardly su a position te say
lior for the resist3ace et the body varies su lîcalth ; but in
di>eu.5 e it can ite tairly btated tliet it soiiietîmes dinsinishes
anal sonietîîncs atigments." Ot tlis tact 55e gave illustrations.

It lied oteil occîîrred t e s that tho temperature et the hu-
mn body very prob.ibly influences lis resistance ;sud serras

experînicots had heurt madec witli a vicw et testîng the amout
of sucl inflluenîce. But iii patliologicai resenrcbes it is otten
dificuit te findl a case not opens te exception, and it je fre-
queutly iieessary- 1.0 reit a censiderablo tinie betore, in the
imposesibility ot experinient, accident preseuita eue possessiig
the necessary conîditions. Sncb a case 1 have uow met reith,
aîîd it is resirth rdîile te place it on record, if oîîly te enable
c oher abservers te presecute this lice et investigation.

TIse patienst la a yousîg and inîtelligent gusîsmith ssged
Itççenty-treo. Ife lied rheuîîîatic forer severcly treelve Years

ago, recli, as is usuai Iin 3ounl sUbjecta, lias Iett permanent
Ueart dîsease bellind ît hîsid net, liowever, prevent bais
followvîng lits trade untîl thi' beginiiiig et Aprîl su theu present
year. lie theis began te suifer freint rnrning rigors, occurning
at first at tlîe siterval et trons saven te ton daysç, bnt, since

Ester, daily. , Ie camne inte îuy word iii St. Theîiias's lIes.

îut.l.nAîîi 28. It is riot riecessary te detail the medical
Iuitry otthc case in a sciantific periodical ; it reilI ha suil.

cient te state Iliat about 5.30 a.mi. lie was in the habit of sut.
tering trons severe attacks not uîiko theze et agite. in tIse
course et wliich the temperaturo rapidly rose tu 105* F. In
tUe sîternoon it saiuk te the normal linnan temperature of OS0

or "9' F. The cause of thIs reinarkablo symptoem is %till
jsomt'wil obscýýure , al lias compiuely rusisted the activai of
quirnne sud otiier aiitiperiodic-s, as reeli ats salicylic acid, aco-
ie an; îd utiter aîîî.roved lowerers of temperature. It as ypriJ.

jbably due iso niccratîve endecordttis blorely oaivancing. 'rice
imust reiai kabie part et the case as that at causes the patient
nuc sullering or zîscnerience whaitever. lias msind as ecar,
a nd, cxcept the feeling et chLiaiis dunîug tlse peraod ot ]test,
b tc makes ne cumplaiîît. IBe iabi stut tak-e suîerest, su thc de-

jtermicatiouis wihnch 1 proaced ta gave.
a It ccnurred te mse that this unustîil range of daîly terra-,,

jtuirc <7 F.) afforded the opportunity 11usd long been seeking.
But it reas Stamo time betore 1 could arrange suitabie apparatus
for its cxitminatîeri. Ja. liusjiitai rard as an arkreard place for

jWheatto:sc's bridge and delicate gaivaîiemeters. Mýoreover I
bai hseUloro rounîd tEt tram the paculiai condit.iens ui the bu-

1 an body, tIse testing current, te produce accirrate resuits,

requirus to bu frequently revers'], for tear of opposition cut"
rejîts of polarisation. I aui gladl to see a confirmnation of this
observation iii a verbal coin lutin ication or Prof. Rosentliel to
the 1>hysiologieal Society ef Be.rin on Apiril 13.

It wvas partly to overcoine this dilliciilty that 1 dcvised, at
lMr. Preect'a suggestion, a tlyiianisoînoter for aiternflting cur
rta, of whlich the geiieral arrangemnît was describcd in Na.
titre soute time âgo. It w.îs aisoa broughit before the Physiral
Society at their âmie nmeeting in Oxford. Aithough severely
criticised b y sauie inenibers of that learîîed body, it worka ex-
treniely well, and nîay be, 1 hope, ail addition te medicot-elec-
trical asî 1 îiances. For the purpose ot tho present experiticat
1 tound that ais ordinarily sensitive eizavanonseter, considera.
bly damuped by air-resistiuce, was soficient, Rince by tho zero
inetheds of balancing, it ia oîîly uecessary jnst tu0 ste the de-
flection beforo comirutating , w lien balance ie obtained, coin.
muutationî lias ne eltect on tlie nouedle of the bridge.

81. iould require more space than could probably be liera
afforded tu gis-e ail detisils of the experiments, whichi, more-
over, by the courtesy of Captý. Douglas Galton, I lio p te
briîîg betore the British Association cf tlîis autumi.. L~ a
brief suinuary of results is as followgs

On Jante 5 1 renclicd the ward at 9.40 a.m. The riger hazd
beguis at 8.30 sud was beginning t.0 decliîîe ;l1 had tiîne, liow.
ever, for the following determination :

9.40 ....................... R. 4140 ohms.
9.55.......................... 3470
10.10.......................... 2900

Tliese ineasîîremnîts were taken witlî a very small E. M. F.
of about 9 volts. On June 9, i 8ucceeded ir reacliing tlîe ward
duriîîg the beginunug of the riger, -. id teck the following
mecasurernents, tliis time wîth ccir;espending teoperatures

10.30 a.m ............ **Tem1 r. 1020 4 .... R. 4550
10.40 ......... " 104q 2 .... "l 4030
10.50 .......... " Il10e'2 .... Il 4930

At t'âgi point the rîger, tomperature, and resistance began to
descenîd. 1 visited tîje patient again at

2-15 p.m............ Tcmp. 1030. ...I 2300

The apparatus in thcse observations was fort untouclîed, 3o
as te prevent any accidentai change. The rieasurensent was
mnade witb a double E.M.F. te thoqe preceding, namely, 18
volts. I determined on each occasion the resistance of the
fonds and terminais, wlsiclî 1 fouud te bit on eacb occasion 2
ohmns.

1 cinnet lieip thinking that tbe difference, which is as
nearly as possible twice tîje smaller ainount, is tee great te bie
accounted for by auy instrumental errer, and that tlie buman
bodiy, in spite of its large ameunt of iiquid constituent-, fol-
lows a similar thermial lare of resistance te that influencing
selîd cenuictors, thengli iu a very mucli bigher ratio.

()nly onc other peint requires comment, namely, the modm
of mptking contact beteeu the body and the testing appara.
tais. Prof. Itosentha in the cemmunication quoted above
dnisvs attention to tlîe higis insulating pewers of t tie epidermis.
lu the ribove experiment 1 passed the cutrent through the two
legts, from ouo foot te tbe oatier, in alternate directions. Tha
feet wrc previeusly soaked in Sait aud rester ; trea larg6 pans
containing about a quart ot Urine encch rere thoen placed nder
the fecet, and in eaci wvas immersed a plate of eer five incees
square connected witb the bridge by atout enbles. I bave
founda in otber experiments tiat; atter li2it au heur tUe resis-
tance ceases to decrease, aud in tîsis experirnent it actually
incrcased te tIse siount ot 480 ohms. The rehole foot wa3
insmersed 1*9 sole resting directly on the copper plate. i
have treo caier mxethods et making contact in use. The fiNt
conR;iàts cf robbin$! the qkini rith t he olcate et mercurq; whicha
tu the diffusion puwer ef eieic ac;d aidais the conductivity ot its
basé, andI theîi immsrsing tise part in metallic mercury Tha
othcr c iusiat et inçierting smail silver clare forceps, knoren te
%urgpons as "serrefitîca," through the epidermis aute the ti;3-
sue liolow This ia rathar paiutul, but net more se thai. 1
find niedicai studauts eager in tise pursuit et knoreledge eau
and wilI easily underge. - Vature.

*Cowouruîxo DiÂmosrs.-It appers that if commen yellew
African diansendst are immersed for a fere minutes in au

* queous solution et aniline violet, tbey acquire a fine steel-
bue tînt peculiar te thse hast Stones.
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galff allaf gJ,11M

HflNTS ON SLEEP.
lltio quedhu of cliief importance ta nicat peopjle in tlîese

1ov,.riraiguht trakeraîl datys amii aîîglifs la hîow ta get gond Bleui)
i euRli. Dr. f'eriing drop>s a l'ew suimple nts whicli nay bo
of vaine. lIn thre f'îrst place~, peuplle slîould have s reular
tima' for goîing te steep, sud it glaoulî be as i'oon as can wuol 1 b
afuer runset. Pco p le %vire .4cela nt amy came, according tu
riioieîce, gef less bent-fît froin thei'r sleep tlianotufîrs
Rêttiug %i~lou becames niora diflicult ; laec is a teiîdeuoy tu
aaervotis excitability sud derauigeinaut . rte repaur of the sys-
têtu doeu not equat tire west .. lfin mare fiiiely organizeti
lienltle art-, tht. greater the ifiliulty and <langer frona tiis

I cue. Thie first tinîg iu order tui sfeep wvual le ta go te hea
ai s roa.ular hourt and lanike ut as early a.4 possible. Thie next
thing is to exclnde ail îverry and excitiiîg subjects of thunghit
froant tle mid sontie tuine belore retirang. Thoe tody sud mii

i nînt bo let doavu front tho hîîgl pressure atrai u fre going
to bcd, sa tlîat nature eau assert lier righîtful supreanacy after.

I aard. Anothior point, is nover te tlawart tire drowsy impulsie
wlîi'u if comaes nt the regular fine hy siiecîsl efforts to keeju
atatake, far fEus drowsiness is the adrauce guard of healtlîy,
testuratîve sleep. Sleep is s boont wlîicl muit not ho tain.

i pret1 with anad paut off, for if compelleti te, irait, it le iuever sO
perfect and restfui as if taken u ifis awaî usturaitim nisd îvay.
'rite riglit sîde ia the best ta s1ee ) on, cxcept ln s1îecial cases
or distase, and tire position s ouId be ncarly horizonital.
Fiually, the evcuing muni shîould »o composod oi footi nînat
easily digesteti aud assimilated, so that tlire stonsacli 'ilI have
littis liard work te do. A hîeavy, rîli Il muer fakeainl tire
eveauing is one of the thîingî thst indr sleeli. Late supipers
%vith excating fondis anîd àttntîlatizrg drinks malce really res.
torative sleela uext ta inîiossable. Narcotics are fu bo avoideal,
save as useti iin cases of uuseaîse by coaîîpctent pîhysiciaens. The

<preoier tlanc, according ta Dr. Corîug, ta treat sleeplessîîess
as lau fnuie datytame, snd au ninst bc treateti hy s 'case sud tan.
pirrsie intthod of living railler flian by mealicines. iis ia
good commuîn suette, says tire Ncîa Yoak Star, frein ivhicli
lîsîer ace copy, and doubtlessa svast deai of tire debality, norvous

tiruguienit, and iiisaiay of oaîr turne ioulti ho preveaited
ti irigonl, rebtfut, naturel sieep.

ANALYQES 0F POODS.
ln a long anal îuferestiug article iu flue Fharznaceutische

<jutrallîalle ou rite noairishiaag powers of varions nratural sud
artafacial fondis for infants sud iaivalitis, Dr. Stutzer, of Bonna,
gives rie followiîag results as fat as concerna tbeir niirogenous
consttituants'

Per cent. Per cent.
caviar........25SI1 Coîidened milk. ... ..... 8 -.9
Iueralesiua .......... :.. .19.93 Whlite bread .... ........ 720
snaokeat Item..... ... ... 18 92 Biscuit.................6 71
Fresti lie!f.... ...... 18 -W Oysters ............ .5 -40
Fowal (breat) . ...... .1 66Cow's milk...... .... 4 0
Whtaie of egg ........ ... 13 48 Extriactuîncarmas 3 48
Yoak ................ .1301 Malt extract ....... ..... 0 28
Iufaut's food ........... 9 90

The ahove table gavcs rise ta somes curions refloctions. Tiae
i avoiiderftil noutrisuuug power attrlbuted te oystcrs is fotard ta

aaivîndle auto iuisiguificance 'cheu comarel with atler fond ; for
instance, a single heaa's egg contains as nauch siourialiment,

i uhat is ta say, as mnch fleslî.forming uiaterial, as fourteen
oysters, wchitle oic.qtaarter pouud ui ]ean ruinpsteak, ia equal t0
aucit Il ve dozen of these dohcaaous, but deluaive inoiluces.

%V étu regard tu condeaised niîlk, if containa mucu bass flesha-
iurniiiig niaieial uhian la gcaîerslly supposod. Taking four
iwr cent, for cowva milk as a fair aveirage, the directions on the
,-tui, if fullowaid out, gîvo uuexpaacfed results. For childirtn's
iaae, avu are tutti ta dilute the cudeuaca naiik atitla four or five
îMrts ut avaler. Y'ak-ng the, lowest figure ave ahould then have
ite parts of dîluted c.udeaiscd mailk avhich, acturding te Dr

b)unizer s figures, would only corataice 1.ï76 per cent. of flash
auraners, înaîead of four per cent., whlile the milk seagar 'canld
le iucrcased front 4.5 te 10.85 per ceant. We know that
womnan's inilk con tains more sugar than ceav's, but stihl net in
thie above surprasing preportionsa. Nos that so much canned
ligilk la used far infants hreught np by hianti, it becoanes a
îucsion lacs far anotliersm'ho cannot suckle their childreu are

reaîionsible for the ha'alth and avez: livez of their children by

giving tlieni inilk front tie titi cow instead ot tit of tire living 1

D>r. S;tutzer furîlier exposes the ofteui Posel superstitionî
abont the nautrigihing power of Lie- f-.î. lI1 t! , tracteti ait thea
extrauctible inotter fraon n litndredt grai uf beef witli on,
huuuared grains of water. aind a gondi proportion or sait, at a
gentlie 1Jiat fur rontr ]tours, but cuiald oitly succeed ini olitainitir
in solution one-twelfth. of tic nurisiitg milt~ tele
the reniaininug eleven-twel-fths raaaining bulîlnd ini the boaîill;.
lut ater words, %va shoulti have Io tdke half ýgallon of Lec, r
tea miade u'îth a pouoi of beef to eat 1 iit or wtOr belote wuO
got ais nuclî nottriqliiînt as it coîa tiniii in a quarter or a
pounid of steak. %Vu aniglt, it la truc, et, îqborato unr beef tea
dowu to, say, liait a piut, lent we vloubt if itwoull Le palatalîle
te the lenst aqnzeataaîîsh invalid. The lîî.lîI Vaiue or (.99q. fon,
us Weil sfiown a n fact, roughly sjîeaking, a couple of eggs

wcgiug titres aud a hall milices are about equal to two nu e..
orfZ lod runilipi s tak.

Dr. Stizer lu the course of tis article, mientionîs tlireeauan-
Y les of cocos îvsrianuted rres frouai fat %,'aftQtcr Cactu> freoin dir.
icreait Ijouse.4, wlicl contiuaned rtb[îuLtvt:iy 33. 48, 32. 31, sud

SU9 per cent. of fatay milatter of borne sort. The lîighly
uotirisliang powors of caisir will no tlonut strike the 1' general"
witlî aimazeaneut. Witla rte law of label ini it', present condi.
trou, vre have bcen oblîged ta omit naîuies, but Dr. Stutzer
caulier bas nlot thîe fenr ot the lawv blore lus eyes, or they
"eorder thesc tliings "-.gally, rit least-" bîettter in Gel-
anauy."

NATUAAL GAS FUELS.
Venrs aige, iuntCleir eageruess to tap front the earth ifs hid-

den fressures of cil, drilers genierally expressed disgust when
uothiug but gais rearardeti their efforts. Later, soain enter.
prisitig mein began to tutui thair attention to this gratsorc
or calorie, antd, oue by one, a nuiuber of irait sud glass maenu.
tactories in Penusylvania carried the gas ino tlîiri nils. Thte
Eaaîgùacecri7zg anad Mining Jouaral ays they have notsmatie
unuch bluister over what they were tioing, aud have quietly
pocketed tlie inecsed profits which their saviug of fuiel, due
ta tie use of gas, bas given thean. Of laie, hioaever, tire sui.
ject is attracting consitierable attention iu a quiet way, snd
recent devolopmnents indicate that the territory, wvhich'ceua
possibly be able ta draw ripou for the new supply of the fuel, is
much grenter tlian is generally believed. Gas waetts have beaxu
apeueti sud are utilized as fat west as Detroit, sud as far
south as WVest Virginia, and Pittsburg is now getting excitefi
over the extension of the business of Murraysville 'ceil in
Westinorelaud County. pipes have beon laid do'cu t0 a îîuni-
ber of giassand irou works iu the castern part of the greau
Srnoky City, and a rapid extension of thie field of tbe gaseons
fuel as looketi for'card te. Tito belief is expresscd by men
'chose opinion is worthy of mucli cousideration, that flhe num.
ber or localities capable of being supplied 'citît gaseousî fuel in
tlae States of New York, Penusylvania, Ohio, West Virginia,
sud Michigan is much larger than the maijority have any con.
ceptiort of, and the permnaieucy of tire llo% of somao f tlie
oIder wiîls gives rise ta the luopi thaf it is a reliable fuel sup.
îîly. Its cheapucas and cleanliness are, of course, matters
which are beyond ail doubt. Thero are indications tEint duriug
the presenit year a cansiderable number of companies 'ciii ferla
te sink wells, and a *1lboom " is looked foravard ta that may
bring farth the nanal crop of uusound enterprises.

TEICmINM
J. L. Morris, M.D., mu.the Clinical Biief, says in rpgard te

trichitae in sivîine iliat it is a weli establjahed fact thât the rosi
source of infectionî in satine ies entirely iu the ra.A cc.m.
mine o! Vienna pliysicians foaînd an Moravia tbîrty -savon per
cent. at rets exsamned trichanous , in Viena aud its environs
ttn par cent. ; sud in Loaver Austra about four per cent. The
weinl-knowu voracaty of thec hog, snd its special fontiness for
menf, cause it te feed upon the flusb aud ueretnents of otlier
animais iufcsted with ahese para.'i:es9, anti espocially rats and
mîce. To preveut triclsirous satine it iq highiy important te
ta eut aff ail the sources of disease in the dîca. of the3e animals.

A., ELscTRIaî RÀAiLW±.-Au electric raiiway 'cas te bc laid
down at Wimbledon this year for the National Rifle Associa-
tion, the lito Ling a mils long, stîl thé. train conaisting of six
vehicles, each carrying twenty.fourpjersond.
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bTRýAlUlIl.IM L P 17IJiRS BY WEIJGING.

Figure 1.

sho.ws tho saute. . Fig. 3 is a further illustration of tho inethod
of iiovmug the titubers. Tlic wed1lew aro scen botveeni the
timiier and side wall. The eiigrvings arc self explanatory.

THPM FORMATION 0F LUNAIt CRATERS.
M Julus Bergeron 8ays, in a paper comniunicatod to the

FrencltiAcadomy of Sciences, and republishced in La Vaiturd
"I bave noticed that wlieu Rases or vapars pass througli a
mass having the cousistcncy of paste, tltoy lcavo bobina them
funniel-slialed holes. Struck witli the analogy wliichi the.%e
holes preseut with the craters of the usoon, 1 bave endeavored
ta reproduco the phenometta ou a largo scale. Tlo aimlilify my
experimonts as much as possible, 1 used alloys, meltiing at re.

FIa. I -. %iTM1CIIL CSÂTER OaTAU.}EV WITU IN ALIOT.

latively low toniperatures, takiug the flrst Wood's alloy, of
saven parts of bismuth, two of cadmium, two or tin, ana twa
<if Zad, %vlich molts at about 258 0 Falir. Ilaving iatreluced
ilito tho maiss, inolted in the salt.water bath, a current of warrnî
air b% means of a tiii pipe, 1 allowed it ta cool slowly white
the ifflation of warm, air was stili continued. Thn ebullitiou

liglire 2.

FIjure 3.

The accompanying engravinge show the means eniployed to
ruove the bcdl or founidation of vertical timbers whien it be-
cames necessary ta do so. It sometimes happena that the
movemnent of the grouisd cants the timbers. Again, it issome.
trnes ncewsary ta swcdge tho timbti clt at the ldtoet solid
work Fig 1 shows where *ho~ wedges are driven, and Fig. 2

Fin. 9.-AeC or À C13mal" a, Ama os à XTXf AlLr.

which took place reach aIl the parts-which wero beginiug to
aolidify aud formn a pellicle --over a considerao surface ; ana
there %-as formed hefore me a large circle, around wbich the
edges* gradually rose under the continued intlatiou, till it bogan
ta assume thc appearance of a crater. At the saine time, the
mnetallic mass becoming thicicer as the cooling 'qent on, while
tws; WtIZ blown out by thse air, could noa longer driva t1zesolid

particlos away front itself, anId rose sibove the, crater in anch a
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Frsy -as to florn a cotte, %which grew visibly more prmnent.

Tho cratar aise becamo more hollow, wit is ialoer ",vll Moro
inclined than theoueter walls, and 1 liad before me a formîation
strikingiy analogous to flhc craters of tise men. The saine
1lîeriomena wcro observed, whatover alloy 1 employed.

IlSimilar proccase8 have possibly taken piace on the men.
luIstcad of gasthe reliefs sa y have becîs proecded bytho vapora,
wehich rose freoly frein tho body whsle it was in a fluid stt;
but the auperficial part of the platnet bain gcooled much more
rspidiy than the interior, the latter, euhf fluid, contluued te
emit vapor after the surface hall becomne quite tlsfck. The
trapons found thoir way aloîîg tho suptrficial cuvolope, and
came eut only particular poin.% whcre, doubtiesa, tho process
of solidification was lcast neariy accomïllhod. The vapors

my consequently have beeu condense , or abaorhed, hy the
substances substituting tho rock of the moon.

M81As my first experiments were mallo in a capsule, the oh-
jection might ho made that the circuler forns of the cratar was
produced under the influence of thcu shape of the walls or the

i vcesel. To obviate such cricisin, I employed a rectangular
1 ba.sin, in which 1 ssselted au alloy of four parts of lead, four of
1 tin,and one of bismuth. The pheieuita ivere producedl an in

the former case ; but 1fûmid that the i.qicct of the mlass ator

the formation of the crator varled accordlnig te what imatai wvas
usad. With Wood's; alloy, whslôh la venr' fusible, the pro e.
tiens that feul ou the f aga of tho criter flowed awy in eft
no trace ofrtbalr panse~. WV1th tho aecord aloy the -projenc.
tiens ail continnied visible, and gave a r.3lît aspect te thse ciier.
bireover, bines the wain air %vas net hot enougli to malt the
metal, theyjrojectiona iulgbt eveutually everhang the bottera,
as aTîpesu'8 in Fig. 1.

"Ilie second experiment was marked by a very intorestiug
incident. Two conceutrio circular areas were uoticcd, the one
nearar to the center being the higlier. This was duo to au
interruption te tho jassage of the air duriug the formation of
the cratar. Thse edgcs of Copernicus, Anchinsedes, and severai
cther luear craters are iuarked hy analogeus fuatures.

IlA formation like a dîkea ppears te risc in thse center of a
considerablo numbor of craters on the usoon. I have beau able
to produco somethiug analogous te tbis aiso, a representation of
which la visible in Fig. 2. After 1 liad ceasad hlewing in air,
a lent bubhla wus foruied, which u1îlifted the mass, but could
net pretect it aboya the edgo of tha crater. The Imuer dikes
are very pnobabiy fornied lu this way, by the action of the gas,
at thse ad ofrtle ative period of thecnaters."-Ppuczr Scie
momhi,.

RELIEF VANEFOR 1-NU lNEý'.

RELIEF VALVE FOR ÊNGWlES.
Thme invention illustratcd1 lu the cut prevides a main valve

for englunes o! various kinds, the design bcing te admit the
j aseain into the cylisîdar without any ratarding pressure a'ad ro

culieve the piston front back pressura caused hy tha puxnping of
air wvbûn imuniug liglit.

Iloth ends of the cyludnical casing lu this englua bai g pn
tilt pressure cf steaus îa equal and contintious at each and9 of chaé
val ve, and as the casing proects tha circuinfareuica of the valve
fruîmi pressure it la tharafore perfatly haieuced aîîd wvill, perfeni
.1, duty without appreciahie friction, and consequantly with

jgreât acomy of power.
Wheu tbis valve is applied te a locomotive there la provided

au aututaatic aafaty relief valve, whidh bas a spiral spring for
l.diug the valve against its seat, e'losiug tiha counection be.

tweon the intarior e! the stean client and twe pipes, the steam
within fise chaest impantiug tlho pressure nccemsry te lusuro a
ateamtight joint. Whon the mtain la cnt off tha antomal ic
relief valve mey be esily prassed ean cf its seat. Shouild the
engine ha ruuning without stesîn the air witbiu the cylinder la
ouwî)resod by the moemant of the piston, haviug noeaxit
ti.rviigh the posta frein, the peint ulîcie the steain la cut off till
it commences te exhaust.

Iits iiuprovament wau iuvented ana patentcd by Mosuns.

Liviugsten & Kennedy, of Toronto, Oit .- Amraciwn rnvenftox.

THIE ORIGIN 0F THE BALLOON.
Notwithstaudinq that "Tse Ulnugoller Brrthars'" are

cnedited with the invention or tisa balloon, Mr. Seth (ireen
tella us of an eider aeronaut. He ays that if yen auchor a
pela iu a body of waton, leavine the polq abovo the surface,
and put a spider upozn it, ho will exlîibit marroflous intelli.
gence by his plans of escape. At first hoe will spin a wah
savcral luches long and hang te ona and wbiu ha allows the
othar te Roeft off in tise wiud, in the hope tint it will strika
reine abject. 0f cý.nrsa thia plan proves a failure, but the
spider is flot diacouraged. Ho waits until the wiud changes
and thont sanda anether silken bridiga flating ooeff i another
direction. Anothor failure is followed hy othar aimilar at.
tempts, until ail tha peints of the cenpas8 have beeu tnied.
But neithar the resourcas uer the ncasoxsiug powers ef thse spider
are exhaustad. Ha climbs te the top ef the pole and anar.
getically goas te work te construet a ailken balloon. Ho lias
ne bat air with whieh ta iuflate it, but ho bas thse poiwer cf

iug it buoynt. '%Vben ha gats bis balloon lu latad ho
dosntgo off on thea mare suppýosition tient it will carry lins,

as men efton do, but ho fastens it te a guy nopa, the etiser end
cf whidh hae attaches te thea island p oie upon which haeis a lin-
suner. lio then gars inta bis atriaI vebîcle, while it in made
fust, and tests it te sea if it ia capable o! bearing hini away.
Ha ofteut finds that hae bas made it ten amati, su wuich cae
hoe battis it dowu, tairas it all apart and censtrueta it ou a
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larger anîl better pîlait. A aplîler lin beco seaui tu niake thee
ditrereut liralooii4 heforc lie %%as matislie'd %vitli l.ieî experiment.
Theo viil get ini, suai) bis gu% rollu andî sail away as grace-
ln11IY anîd so)îibîl iy iîîdeptliîdelt ai lits bllrroulidillîgS au COUid
wvll bu ilîagîineîl.

,Now %%lio kiîovs but this flovgave tlic bMotgolfiiîr tlieir
firsft iotîclîs of t raveling t hrotagh fice air. W'lîeî I in en
roîîstruettd thir first balloon, fi 17821 lio limitant beitig wfas
blod etiiîgl te go uîî iii it, but they placed in theî car a slîeelî
a rooster anîd al duck. They ail camne dowu safeli'y, and a yoaîig
Frenrhiios naîîîeu Rtosier and tho Marqiw i of4il4Iitdtes suaiss
Diade a siieceasi asenion.

One ofia flic ~îlfilgoifiers' bai bouliii l a Vil îii..t an iit
vi Ilagtur., 8upplOalig it tu bc a deomo i lits Linuîî aluîî> thse
grolonr, file o ise anîd saîll(il t dt V.Sc5ailig gles coîtirîiiiIg Liii
udlat, aliot at it aud boat it tu itotes vvîtl clubs.

Il seca s t ratige tîmat flic aid tif moan, wiv hlas made etiadu
wroîderli 4liseveries ni steam, tioctrîity aînd genîjrîîl
eiice, ls net dolle lunchti wi it ît, as a hîuea lis ut teatvi. lliig,
bince ils Inîventioni a hundred years ago.

1 Bî,ILEPh.tsuNM Treve 1 'ubiiIshcs in the Iloaîitriur
,udllsirtei a plait for diiniishinîg limier expia'uîous, %%hîu.,ii are

ue ta Iaavîîig tihe'baoler full ci water, wnich bi boiliîîg partv
wi'tit its -air. M. Boiîtiguy hll previotisly pres'ed that mater
fi ii bs conîditin us ii the spheroidal state, and liable te ex.

Ipi sien. M. Treve adv'îses thie injection cflair beforo relîeating
tlîe mater, anid the lise of a tleicrnomaiionieter, whiich weutd
indîlcato iviieilkmr tic vapor pessuire is beleir tlint te bus ex-

1îected bront the temjuerature et the mater.

l~.oMursrilF.PAi'Ei.-At a recceut iueetiîig et a Frencit
iSociety, Mer. G. Meyer )lias exlîmbîted a aow paste colo.

ination designed for tue mianufiacture cf incenmbustible card-
board or pa1 ,er of aIl sorts and! shiales,. Thes inventer di i net
wialu te iake known uit tIne timus tlie cliemicai comaposition et

r the pastel and aise cf a, noir iîk exîmibîteil vrith it, as the
Ipatents lie 1usd aluplîtu fer iîî Gerînany end Aiuierîca, hiait flot
vol. been ebtaitieri. Ile mîade knewiî thes fact, xaoverthalcss,J that abestos vis the pricipal thiug enijloyeul in tlie nîaîîu-
facture cf ]lis inrembustible paper.
tlie ;.roeîtu'd, specimeria et mriting, printîng, engraviig,
etc., amade itî lis inks et diltereuit colons, sud nas 8hewqd
a water.color drawing thiat hlîsl heen suhîîîitteui te the fiery
oruleal of flicpritorutriiar Thp pati)tiu'g )ad prêserrecl

the inventer (ue a fpu millltest axpoqpl tA a gaq iale a
sbtet of ]lis papier, upon wlrhuî"bl. ha al wrirten %with tek cf bis
composition. Neifluer the ink nier tlîa paper cliangeul. Ir
ortier tu demomîstrate by a niost conîcliusive test ber groat a
bohat the 1.apen aîîd ink more capable et vi'bhtanding, Me.

jMeyer thon juiacedalithograph, fiftoni bysixteen u'entinletors,
tîetvrea tire layera of glass inî a state of fusion On rensoval,
tlii papr mas fond te have cmîînltietely resisîed the action et
the boat. and the engeavuulg te have preservad ail iti sharp.

1PauIs.-FV,%TON OF RAILA Aï Â Tua.s.-A feir interesting tarts
are pnblished un the Engliali jauîrnals, sltemîag the relative value
et ditl'erent îothuods et iiijeetiug raiivily tis. lJpen the road
tram Hlanover auit Cologne te Mindenu, tir tirs injectcd with
clîloride et zinc rêqîîired a ranemal et tmcnty.ene per cent. in
eloyen years ; bîrcli ties ilijecteti with creesote requirei a
renoual i ol trty.six lier cent. at tlie end cf twenty twe years;
cusk tics injected iviti cllride ef zinc reqircd a renouai of
about tîrenty-euiu par cent. at the eîud et seventeon yeara
wlule flic saine kinul of fies bu their natural atate reqoire a
renewai et at toast torty.îiuîe per cent. at the end ot ai like
lierieui. 'Flic conditions b oraeil et tliese cases weee very laver.
abie for olutailiing relialule proofs ; the sîih.aoit of the rosut was
geood ; the non renoveed tics sîmoved, whobeucut, that; tlîay more
ii s suiffiiently geoul state et preservation.

lion aunther lino whîcre theu oak tics mvere net iajected, it
%vas necesssey te rouéw the ti,,a in, file preportion ci soventy.
lur pr <"'lit. at tha cuit et twelve yeara ; tl'u'si saine tics
iujec:e milli elîloridûocf zinc eequired a rancirai nt oniy 3-29

Ie cenit, et tu .;î cf see yera iib suuch tias injected
l.iîl croote rqnircd a rent!îrat oi cniy 3.09 per cent. et the

end et six yeara.

(Acîgust, 1883.

A cî~aFOR DitrnlOiG THE RDl SIA.-N0W fleat 80
many liersqoiis arc enguîgeil in îaakiag what they can out of
Egît it is intercstiiîg te find orie dieiîtcrested person pro.

V ic1g '1celation of vehich ftle obijet ia îlot te 1îat ihoiiey
in te po 1 e5 kts cf tlic promioter, but to imîplant or contint, tait h
fi the breasts ot I îîîn. 'llie Albbé Moigno liao irritter. a

ret' te M Lecoiutro's Il ompagn de oise pour la sortie

to c k cWaa y witl î a v ie % r o f e x p l ri îg th e b atte n tî o f t iio R ed

Ses, aîd -cspvi t le bitter water lakes. lu a Gerînia ao.
coolt. ot tluc>1 projcct, it is justiy deseribed as Ilane of the
I)Uluest. " IlI iB aotlîia less,'' contiîîucd ti e irriter, Il thtan
tu Jeartlà ftle buttaîîî o tlie Rted Son. to dis 'aver thera the
liruur at that great event narrateul ly Mloses 3 000 years ego.
To lurovidu tic rucedful fitnds ta carry on excavations wvbich
'volt have fur tîleir resuits the restoeatioa te liglit ot the
ruaiîtinzi u tlit Eg) litian arnlc enguited ini tliciRed Ses, with
rtec chariots, Jiarses, armaq, fressures, archives andi 1îrhapa the
Kîiig hintuelf- -tlàat Plisrvah %ite Iras coaquered by Moses-
this ilit inuieed be a noble enterprise. Bnrieut in tic ti-as8s
of sait ot the bitter lakes, conu.ealed lit différent places by
thick bed8 oi sait, Uuvse hiatorical reinailîs arte îerlîsp% in a
stafe of preservatioli uuîexpu'cid to US."' The~ Abbé estimates
the ost et tic excavation at 300,000 frantes, and ogainst ci.
peiuditures bue places nethîing iun tlîe way ot possible retures.
It ay bu sîîggtstcui vitaut irreverence, bowever, thiat if the
Abuué Maignuo ld suceeu l u disinterring but ene indubit-
able whbus of flauh'schariot ho inight make ne end of
mency.

Ti;r. arrllCiry oiF FÂîi. RivF.i,.-Tlie steamer City of
Fait Iiver, wiriel lias beeîî recu*utiy addcd te the Fait River
lino betweeîî Newr York andu Bo4tou, exhibits somae decided
inînovatbons. The enigia., of 2,000-horso poiu'er, lilas designed
and bujît by Messrs. A. & W. Fletchîsr of Nuir York City. It
is a ceompound bain originle, Iitted with the Meorgan feathcerig
paubtlle-whtieeîs, andii supplied witlî steani by a Reuifield boiter,
lt et wicenfotures are uîîusîal. Trle ste.arn-cyliîîders are 44

incbes dianieter by 8 (cet strolce, and 68 juches by 12 lest
sirokê. Thie wheels are 25 fret 6 juches in duamoter. The
boilërs are of Otis steel, anîd ses' tested te 150 ponda pressure
lier square inîch. Tl'Ie boat iv 260 teet long, 41 tet beain, 17
fret deep. Over the gliards tile breadîthi l 73 font. The
dratigîît oftvtr, lotdeit vvitb Of00 tous of froiglit, la 12 fort.
'lThis steamer lias amade tie 181 miles frein port te port in 101
lieues, aud has amadle 17 an hoeue. The ceai coîlaumption is
auuiaîl, -20 toil.- tee rounîd trip.

Ituteaza STrANip INrs.-Tlie followiug proportions are said

tue ait excellentitik, whvlih, wlule ne t dry iag zig on the

ps' yot wrili iît readîiy stint 'heii imliressed urpimu t e pîapier,
Anilineu red tviobett, îimety grainos , boîliîig distîilid waesr, crie
once ; glyceriîie, une liait teasîoontnl , melasses, hait as mach

as glycarine. The crystala of tý e violet îiye te bo peirdereul
sand rubieu up sutt the bouîing lester, ani the othar lape.
('lents atirred la. Anotlier îuîdorsiîîg jnk, which mili net diy
qoîckly au tlic pad, and us quickiy taken by tlîe papier, can bc
obtained according te fila Papier Zeziinsg, by the fellowiDg
rocipe :Aiine celer in soiid fori (bine, raul, etc.), sixteen
partse; eeghty parts boiling distilled water; soye» parts gly-
conine, aad tivree parts syrîîp. 'Flic celer ia disseived in het
veater, aad ttîe other ingredienta are added whilst agitating.
Thiîs înuorsing mn, is said te obtain its gond quaiity by the
addition of tic ayrnp.

A IJSEFUL NKîgxs oF SOLDFR.-Àt et alloy wlmich attaches
itseit se fueuiîhy te the surface of metals, glass, and porcelaul,
tliat it cao be empieyad te solder articles thiat; iili net bear at
very high temperature eau ho ruade as folleus :-Copperdust
obtained by preripit;atien froni a solution et tme suiphate hy
menus ef zinc, is put in a cast-iroa or percelain-linednaorar,
and inixèd with strong aulpîmurie aciri, specifie gravity 1.85.
Frontî 20 te 30 or 36 parts et the cepper rcr taken, aiccordiig
te the hardiicas desired. To the cake formed of acid andI
cepper, thierc is added, under constanît stirring, 70 parts of
rlercuîry. WVhn well mixed the nînalgaun la carefîihly eisised
wîtt lvarîn water te reineve all the acid, and tîlen set ruside tu
cool. la 10 or 12 hotues it is liard eîîeugh te scratch tin. If
ut is te ho used now, it must bc lirateld se hot that wuheu
worked ever and brayed in an tre»; rortar it becomes as hoet
as wax. In this ductile form it can ho spread eut on any sur.
face, te wlîicli ut adhercs witb great toîlauity irben it gets cotd
and liard.
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~SrA-W'ATrsa.-IHorcules Tenre and L. Seismelek state tiaat
îiîey haave beeaa examiiagig 8ea.water drawn et diltereut deptisa
sud ait reusete points, nnd'have dotocted but very siigist differ-
pîgees iu composition. Certain variattions in tise apecilie gravity
sçere dite te a dilution et sea.water by the coatinued intreduc.
Itin et ice or fresia.water, bsst tise resîsectivo proportionas et tise
varaous Salta remaiued tise saine.

LAglbEb 0F TIIEF.seAtILUtr OF l'A.Ma i 111KC~Aaas
Noaill îa-WkuT TERRITOIta1..-ItOisert Bell sliowed, tuaI, %vitis
local exceptieoas, a vsist fertile tract atretches freint tise lied
lav-er s-sue>' te the htd River, it distance ot sortie teisrteeu
w hndîrod miles, .hiarncterared by a siark leaaay boil ot earyaîîg
dejis anîd iieariy iiomuogeîicuus toussstency. Tise i.riaîarl
causec ni tise fertiity ot tisis rcgaes isiay ho inasds tisv chat.
acter ni! tisa subsi, n isacis couist argel>' ut cretaceous aaîarhs
snd tise commiauted usaterial et tue glacial drift. Tige syealiker ascrabcd te moles and otiaer isurrowsng najirals tise c ilt
i geuacy an tisa peocess b>' wlaich tise black leamy soil %vas
foriurd eut e! tisis subsoi. Darwian isad provcd tisat su Easg-
lsad sud soasne otiser couutries cartii-%worms played tus claie!
part ira tue foratioas et mould. Tîaese werms appoar te ho

*absent iu thse îgortis.west, ais weli as is ust coid aud sparseiy
setttcd ceuntries, perlaaps due te tise doptis te wicla treat pe-
netrates. But in tise tiortis-%vest lie hclaeved tise ground squir.
rels anad moles more thong mnade aap for the absence et worms.
lit tise fertile ares referred te, tIse old and iiew mole-laîlîs
cover tue ontiro surface, reasderiug it "isummnocky," as is easily

*obsorved after a prairie firo. Tisese animais are very active in
aatiaumi, diggausg many more hurrows than %vouldi apîsear te ho

*of ny use te tisei. Eaci isnmînock thaus tirewaai up covers
about a bquare fote, and huries ail tise grass, etc., on tlais

ispaco. las this mauner largo qunities cf veotable matter
were saitimatel>' incerporated sesti tise soif, wisich %vas aise
refined by tise fact tuait tise stonis sud coarse gavel are ieft
uradisturbed beiew tisa surface, se tuait iu tanne thlev are more

ideeply buried by tlae layer e! meuld produced. By ian inte.
restiug coincidonce ait tise seaison whien tisese bnrrowirag ani-
mais are anost active, tise prairie vegetatien is mature, and
couîsaras tise grelatest amount et substance. TIse ccaidness et
tise soil durang a great part e! tise yoar tends te preserve tise

*orgasale anatter ira it. 'Wiile tise circuistances gaven were the
i arect cause et tise tertilit>', tise uliînate ressoeu was perisaps
ite ho iooked fer lu thse chimate, whicis testera tise gnewtis et
ssacit vegetatson as teraus botîs tise fertilizaug material sud tise
food et tisa utile workers, 'avis uingle il with tise mineraI ar
lion et the soil. Thse action et trost in comaninuting tise sou01r,
dues net accotut, hy s self, for tise introduction ot tise erganie
initier upon wsicis itartility deisends, sud wisicis is due te
tbie ce-eperaîlen e! tise carcunistances sud agencies descrihed.

Gnow-ra OF raiI. iSKVLL IN DOGS-1. Lacassagne isaviug
commuaiîcated te tise bielogi-al seciet>' ot Lyeras a paper on
tise cranial dimensions in usea in tiseir relation te nocial cou-
ditioaa aasd inteiieetuai culture, Dr. Arloiug lias feiiowed up
tise sutîject upon doga. Discsrding tise merely instinctive fa-

'sly attentaon -,as paid only te t ho intellectual. Tise subjct
e-ft seigist anrd race was se far ceusidered as te tenader it easy te
aia aihowance for aisese, since tise average aveigi t tise 'ieil-

kuii breeds iii knewn everywiere. Tise tellewing table tolas

1 i ls ovii toryWeigit of Wcîgist et
1tise siruli. brain.

Sa Be-rnard......................
L4re spantiel (Grand èpsîgneul) ...
Bltei ned m Site ................
13ail, sinai sire...................
Little spassiel....................
Loulou.........................
llavana.........................
Kinîg Chiarles....................

Grains.
100.39

85.5
81.14
53.2
50.7
53 9
73.6
50.7

Grams.
387
695
205
110
67
62
60
45

Tise braira of a 8maîl ape sceigis trons sevent>' te seventy-five
grainas. Ve So frens tise table tisait tise sceigiat o! tisa bond ss
iegabled, whiilo tise ieight et tise braiu us eight turnes greAter,
betaeeis tise extrensaties of tise table. Tise differerace %vouid hos
inucis greater if 'vo cou.. conmpare tisa weigist ot tise braira witis
tattftisebody. Tisa conclusion roaclied ss, tisait edlucation in-
cra-ases tise dimensions of tise skuli ini animais as in mnu.

TuE LIQUEFAÇTION OP~ NITReoegY.-iNMN. S. WrebieWSrki &
K. 0]8zo%îki siîauesaaacod to thia csd6iie dos Sciences oan tise
23rd o! April tise comnplote lîqaietaction of zaitrogeai. Nitrogan
coeied an a glass ttise dowia to-306, aasd subiitted ton i)res-ure
of 150 atinosp)iare.9, remnaaaed gaseoaws-notiag coulil ho scoas
iii the tube. If the gas is allowod to escape siowly, anad tise
preassure is nlot auiowed ta tall beyonss ftiv atusosphieres, tise
raitregen is completely iiqueoicd, presentiaîg a very distinct nie
niL-rus, and evaporating rapidly.

FAIny a s.A iaaterestiag conatribuationa to osar know.
lcdge of so.called "fairy aîaags"-tioso tiacleâ et dark grceas
grass ivich not niifre-qtlaeîtly oc(cur on pastur.laaa -wli lIn
fouîad in a late îauîîber o! tiae Ju,îral of tlic ChIeaical So.,io-
ty. Tite luxurianat greivt of thse grass coastitutting the ring
la conîaected xwsth tise decu), of tcertain ftsagi wlsicis pre-existcd
on thse spot and haave yielded msinerai ansd nitregtaûuo4 product8
vvhich serve as naanure tu tise grass that succceds thiae. Sir
J. B. Laïvex, Dr. J. Il. Gibert, tust Mr. IL Waringtoa have

anaiysed the soals of tise fary rangs ivîtis the vitw oret throwiaag
lagist on the sesrce wi-asce tise ftagi derivt tiacir nitrogea. It
seems fair to coasciade trous their exîaoriîîsonts tsait tise '-ragi
oban this eloasacut aaot freont tise ratregea et tise atinospsu. , as
foraaaeriy .'uaspobcd, but front tie orgai. asitregeas of tise 8ul

FORMATION or CoMaizrs' rAit..-In :a reccut paner, Mr
Rassyard gives soutse furtler details wita regard tn lais thoury
as te tise formation of cornets' tails. Ho points out liat the

expcrirnts et Prof. Grsaam snd thse more recent iusvostipa.
tiens of Prof. WVrighat shtow tisat ail classes et moteeric bodaes
hoid gas a a sponge fields water. Wiaen tise arstenrites are
heated iu tise laboratory theaoecclasded gas escaps, and as a
swarsn of meteoric stoneR ina space cones up ta periaeiion an-i
is heated by tise suas, tise occiusled gases muast hU drivt'n off.
At a distance trous tiae heateul nucleus, wvhore radiation iute
space eau tako place treiy in a]) directions, Mr, Itagyard cean.
ceives tisait a iit is feranea hy the coenasation et tise les
volatile gises. Tise particles et aasîst wviil ho bomgbad.ed en tige
side towards tise ucleuss by tise swittly anoviîag molecuies et tise
more volatile gases escaiping freont tise ls,.ated meteers. Ceos-
densation on tise surface of tue anîst particles and evaperatien
frein thiser asuvatd sides will be set uq. aaad reiaslsoas et tiae
rnsst trous hotlu the sun and nuacleus will teliew. Aceordiug te
Scisiaparellî's the)ry a cemet's naucleus cossi-as et a swarmu ot
meteoaic stenes ; accerdiug te lir. Ranvar<Vs deveopmnt et
this theory tise tail is dite te n ver>' tin must toraned frein tise
condensation o! oceiuded gases, tise partacles et whicis are
driven isnekwards by tige recoil due te evaporation towards tise
Sun.

GLACIATION or NUUR-Ay. -R. .1. Cadell Jcscribcs thse pla-
teau nieuntaius ef Norsray as an eid surface ot denudatiosi,
new lsfted ailove its formuer base le sel of cru-don, and orently
reuglaened by subseiient, eresivs action. Hoe aigreos witls
Penck in msaintainiung tisat tisere is a fundausenlal dlifférence
betvoen Swiss and Norweginn glaciers ; tbe former origanatîug
ins sloping fields et sgérd, wleil tise latter are overllows et up-
land ice-sheets. Threc glaciers descend frout thse ire of tise
Folgefoud, and twenty.tlsrce frei the gra.at Jiis'tal ice pis.
teau. Tisoso upper sheets are regarded as amatil exanspies ot
tise present Greeraland ice, and as remuants et wisat onsce Ilcx-
tendeod oer tisa wisoleof utortlaern Eturope." Tise fiords are
described as Il mest typical examples et tîise ica forms-d rock-
basins," and it a stated tuait tisere is ne evadence of tracturing
or faultizsg in thse rocks about thom ffirhoag Kjeruif bas
slsown tbe contrary statement te be truc).

lICREA5ED DE3tAND Foit Bu-rrEn.-A Germait tecisuical
journal points eut tisat tise iisîcase ot populiationa, %vith a de-
crease ca ttle lu civilizcd ceuntries, increases tise demaad fer
butter te sucb an extesît that isetere long ail tise available fat
wilt ho deiainded for making Ilcompotinîl" ; aind as tise
nsakors et that eau afferd te pay a higiser îarice tian seap-
beilers, tise latter wiil have te dispense witts fait altogetiser.

A'î Oiàn IDsA Ursr.-Dr C. C. Ahbott, et tise Trentou,
N. J., Natural Iistory Society, bas destroyed aaaother oid ha.
lie! in aveatiser lor. Fer tweuty yoarsia li as kept a rccord et
tiae building et their winter houses b>' tise raxisk-rits, tise
storing ot nuts by squirrols. sud other habits of thse mamnisis
wisicis are conimoul>' regarded au indicating tise ciasactor et
thse ceaning winter. His conclusion is that tise habits roerred
te have ne cenuectiga vriti tisa rigeur or irilduesa et tise ap-
preaclnng easen.

Alignai, 1883.]
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i A recent issue cf the Sanitary Record (London) ce)ntains a
vatuable article on " The Influence of Storms upon Water
Traps," by Henry Masters, The points hc makes have appli-
cation iu cities ir which the sowers are nlot ventllated.
Strangely, thera is considerable opposition te sowor ventila-
tion, or, at the least, indifferouce to it ;the resuit is indicatod
below.

There are throe influences whieh affect the water seal of a
trap, vis., the diffusion of gases, the absorption of gaies by
thse trap water, sud pressure by storin water ; it is the latter
influence whnch 1 propose in this papr te describe. 1 will
suppose a comnion sewer to be cylin«arical, and in dry weather
the quantity of nowaçe pssing througli it is 8hown by the
horizontal lines et a, Fgo. 1, 2, and 8, snd thse spaco, b and c,
above the average sewage centa.as nouer air ; se long as the
sevage does flot rise above thse average heiglit, a, ne pressur
existe ýcxcept by the diffusion of gasûei, with which et preseut
wpe have nothing te do). But suppose a storin ocours, aud
sufficieut; wator passes jute thse sewer by way of thse atreet gui.
lies and bouse, drains te raLSe the water in the sewer te the
perpendicular hunos, b, a certain amount of pressure will be thse
resuit, and thse air, b and c, will be oompressed icto the smal-
lerspace, c, snd in the proportion of b teoc. Tse condition et

te wer air wffl iuow bo mucis moro dense snd elastic, sud
]ress equsil upon thse intrados of thse sewer and on the sur-
face of tise sowage, snd if there were ne escapo for thse coin.
prossed air, and tho storm, water rose higlier sud higher, the
air wonld become deuser sud deuser, until thse pressure of thse
imprisoued sir became equal te the outrance supply columu cf
storm water, and dieu the water wauld cesse rîsing ; in our
unventilated sewers tis conditien of thîngs would exist, if it
were net that a large number cf bouse drains jein the coin-
mon sewer sosiewhat iu thse manner ahown in my disgracia

1 have ehown upon Fig. 1 au e en diseonneting trap, d,
aud what wonld be the influonce owater.risiug (as 1have de-
eribed> upon such trap. Thse eompreascd sewer air is beiug

forced inte thse houso drains, as shown by a soties cf circles;-
in the llrst ýIce, thse air will force the trap ut d, aud then
May escapo into tise open air through thse porforated cever, b.
But if thse soil pipe, c, bo opon et its top, or tisero bo any de.
fect in it or in tho bouse drains, thore is a possibility cf anu
or inward curront being establishod, sud a portion of sucg
siewer air will be drawni irto thu house drains and escape by wsy
cf tho oil pipe, or jute the liouse ; thus, te a large extent, thse
hofise drains will net ho effectualIy eut off frein the common
suers, for scwer air by entering t he hanse drains neutraiizes
te a considerable, citent thse value of thse disconnecting trap.

Fig. 2 shows a cominon arrangement of trapping drains,
and, aise, a cammon arrangement Of four inch soul pipe 'ven-
tilation by the extensien o f thse soil pipe less in capacity thusi

tieso!pipe itsolf ; it is flot aul uncommon tiig te fiud sneh
exeso ipes varyn freru tbreo.eighths ai an ncýli to tbree

luches lusize. Thoiseot ai pressure in sucis cass eai have
again shown by ciroies (soc Fig. 2?. It vil ho seen tisat thse
compressod air ascends freoly until it reaches thse bond of thse
sail pipe et di, sud at this peint a portion escapes Up by thse

:.insUll soile pipe extension snd inte tise ope air, as ehewn by
s uir ?i4ls but the major part forces thse closet trap, and, cf

course, outers the bouse, thus sisowiug for effective ventilation
Itise absointe importance cf sail pipes being extended their fou

size, sud, if terminais cf auy kiud lie fixe upont their up~
ends, thse epeniugs of sucis terminats must ije et 2st ofà
saine Prea as the eaul pipe, for ssiy os saise wenli& check thse
ascension cf thse air, sud an unduo pre-sum~ ho put upan the

icleset trop water, sud the chance of tise water sûr Leing
broken in consequence.

Tise effoct cf air pressure p on a deuble water ses! trap fa
showu in Fig. 3, sud althongh the ccmiprEssod air, as; in Figs.
1, sud 2, forces its wsy tbreugh thse trap, di, nearcst; tise sewer
(tise escape being cf the sain ares, as the drain iteelfl, the in-
ner tral, e, wiinot be affected by pressure ; thse sower air là
effectuelly prevented freon ntering the lioue draine by this
precaution, showsing thse importance of twe comploe, water
seuls ta a main trap, and,:.alse, that a large escae pipe should

bcsot hetweeu the trips.
Iu dealing -with large soil pipe drame, g rcal. difficulties exit

in effectually arrangiug thse drainage cf a housi oo muite exelude
sewer gai, and te excinde this ne eune will doubt ta t-e ef pri-
mary importance. If a discannectiug chamaber, or an escape

Pip, lio thse safoguard adopted, thse pcrferatod grating, or pipe,
hInd lie of equal ares te thse drains it blas te rehieve ; thus, a
nine inchs drain muet be provided witis perforations or pipe
equal te about sixty-three, superficiel iuches ; a six inchs drain.
ttventy--eight luchas; suad s four inch drain, tuirteen juches.
Perfect saféty cannet lie obtained unlees this rude is mado abs-
sain e.-&Scntîfic Amerim»?.

NOTICE 0F MEETING.
AxnaîcsL I,<ariruTL op Mîn-s Eeeîxsaezs -ie Autimes M"rt-

toi ' the Instatr wIl b hleld in Troy, N. Y.. during the çerund
wek înOctoter. Thàm meeting w11 bosmainly devotca Li the readinir
and diEcussion of napors. Mousthers Who vish their pape"s guhir
dieouod ut thise meting can haro thoue pnnted snd circulated in
advunce if thoy are sont to tise 6coretar7 cari, in Sopteîaber.
Thoma. Mi. I)rown, Sccretary, Eston, Penn.

t.,

(Aligulit, 1888.


